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ELECTRIC TRACTION EXTENSIONS IN 
1900. 


The coming Summer promises to be 
one of the most active in the direction of 
electric railway construction that has 
marked the history of that astonishing 
art. In New York city alone, two works 
of great importance will be carried out, 
one of them the completion of the Third 
Avenue Railroad Company’s electric sys- 
tem and the other the electrification of 
the Broadway, Lexington avenue and 
other important lines of the Metropolitan 
Street Railway Company, now operated 
by cable. 

The Broadway line was built in 1888 
to be operated by horses and was so oper- 
ated for several years, until a cable plant 
was putin. It has the distinction of run- 
ning through the busiest thoroughfare in 
the world and of being the most crowded 
Cars are run 
on it at headways of thirty seconds during 
With its two great 
branches—one of which extends nearly 
the whole length of Manhattan Island on 
Columbus avenue, and the other nearly 


passenger line in existence. 


the rush hours. 


as far in Lexington avenue—it contains a 
large mileage and is probably the largest 
single line of street railway in the world. 
This will be operated entirely by elec- 
tricity. The construction work is to be 
finished by Autumn and is to go on with- 
out interfering with the operation of cars. 
It will entail an expense of about eight 
million dollars for the change. 

In the middle West a feature of the 
Summer’s activity in electric traction will 
be the construction of numerous long in- 
terurban lines, some of which will be over 
one hundred miles in length. The major- 
ity of them are to be operated from one, 
or at the most two, power stations by the 
polyphase current and transformer and 
converter substation method. 

In Pennsylvania there is-a most nota- 
ble preparation for the construction of 
street railways and interurban lines, and 
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in New - England thers will be a wp 
extension of lines already constructed and 
a further linking together of short lines. 
It is not unlikely that by the end of the 
year one may travel from Washington, 
D. C., to Portland, Maine, by trolley cars, 
with only the most insignificant breaks 
in the continuous lines of railway. 








SOUTH AMERICA AS A FIELD FOR 
AMERICAN EXPORT TRADE. 


In the article by Mr. Charles P. King, 
which is concluded in this number of the 
ELECTRICAL REVIEW, there is presented 
in compact shape a statement of the pos- 
sibilities for American electrical export 
trade in South American countries which 
deserves more than a passing perusal by 
manufacturers in the United States. 

The political troubles 
marked the South American republics 


which — have 


during the latter half of this century are 
rapidly disappearing. In most of the im- 
portant states there has already been a 
large investment of foreign capital and 
an awakening on the part of the people to 
the necessity for the preservation of order 
and stable government. Under these con- 

ditions, these states, blessed with remark- 

able fertility and resources, are certain to. 
become in the future strong factors in the 

world’s markets. At first. and probably 

for always their relation to the manu- 

facturing industry will be as consumers. 

Nature has so situated them that their 

development must be largely in the line 

of agriculture and mining, while they will 

afford an increasing market for the con- 

sumption of manufactured products which 

conditions of climate and situation will 

not permit them to make at home. 

The fact that these states are our close 
neighbors and are beholden to the United 
States for their integrity has not in the 
past been sufficient to bring their com- 
merce to our ports. They have been buy- 
ing their manufactured goods in Germany 
and England for the most part, and the 
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tide of trade with them seems to have 
passed us by. There has now set in a 
movement to seize and retain the valua- 
ble commerce of these states and the in- 
formation contained in the article we have 
referred to above is of the practical sort 
which will enable the electrical manufac- 
turer to find his customer. 

Think of a country possessed of enor- 
mous water powers, yet importing its fuel 
at great cost from the other side of the 
Atlantic Ocean for motive-power pur- 
poses! This state of things seems to be 
practically impossible at this time, yet it 
exists in Brazil and doubtless in many 
others of the South American states. The 
opportunity is there for much and im- 
It is 
to be hoped that our manufacturers will 


portant extension of our commerce. 


not let it pass. 








SOME INTERESTING RELICS. 

The illustrations in the article by Mr. 
George C. Maynard, appearing on another 
page of this issue should be of the deepest 
interest to all Americans, as they show 
some apparatus that was used by Pro- 
fessor Henry in his earliest researches 
upon electro-magnetism. It is, perhaps, 
not entirely fair to say that these instru- 
ments represent the first telegraph and the 
first electric motor because their illus- 
trious inventor did not himself propose 
to use them for these purposes, but they 
were unquestionably the forerunners of 
the instruments which have done more for 
civilization in this century than any other 
single factor. It is curious that when the 
time is ripe for a discovery or an invention 
it is simultaneously developed in many 
places. At the very time when Professor 
Henry was experimenting with his great 
horse-shoe electromagnet and with his sig- 
naling bell, another savant, Dr. George F. 
Ohm, was working with the same prob- 
lems on the other side of the water, and 
deduced from his conclusions the law 
which bears his name. The practicality 
and simplicity of Henry’s methods of re- 
search can be compared only to those of 
Faraday. Both these men seem to have 
been endowed by nature with an instinct 
of the right method in experimental work 
and with almost clairvoyant powers for 
seeing into the secrets of nature and draw- 
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ing conclusions of almost invariable cor- 
rectness from the slender premises of their 
labors. The crude machines shown in 
the illustrations referred to were the in- 
struments with which one of the greatest 


advances in science was made. 








WIRELESS TELEGRAPHY FOR REPORT: 
ING INCOMING STEAMERS. 

As is noted elsewhere in this issue the 
North German Lloyd fast express steamer 
Kaiser Wilhelm der Grosse has been 
equipped with wireless telegraph appara- 
tus and a similar outfit has been put up 


on an island near the mouth of the Ems 


in the North Sea. With this arrangement 
the big ship can exchange signals with the 
mainland long before she is sighted and 
long after she has passed out of view on 
an outward trip. In this connection it 
has been suggested that a similar station 
be established at a lightship off the south- 
eastern coast of the island of Nantucket, 
which is about thirty miles from the 
coast of Massachusetts, and around which 
the transatlantic liners turn to strike 
their great circle-course for the mouth 
of the English Channel. It is great- 
ly to be hoped that this will be done, 
as it would enable signals of the approach 
of ships to be received in New York city 
twelve or fifteen hours before the expected 
arrival of the most rapid of them. Only 
a few years ago the establishment of ob- 
serving stations at Fire Island, on the 
south coast of Long Island, and connect- 
ing telegraph lines therewith, was made 
at great expense for this purpose, and it 
was thought then that a great step in ad- 
vance had been made. But the increase 
of speed in ships and the improvement in 
telegraphic methods have now made it 
possible to send the news of their presence 
from a point two hundred and twenty-five 
miles in a straight line along their course 
from New York, permitting ample time 
for the distribution of the news and for 
preparations to be made at the piers. 








The signing of the contract between 
Mr. J. B. McDonald and the New York 
city Rapid Transit Commission for the 
construction of an underground railway 
system in New York, marks an epoch in 
the history of electric traction in this 


Vol. 36—No. 11 


country. Electricity is to be used as 
motive power throughout, and the sys- 
tem will constitute one of its most not- 
able applications. 

The greatest credit is due to the Com- 
mission and to Mr. McDonald. The enor- 
mous bond required of him would have 
been impossible to furnish by anyone not 
entirely competent to construct the work 
in the best way. The Commission has 
worked with intelligence and has secured 
a good bargain for the municipality. It 
is strange that New York should have had 
to wait so long, though, for such an ur- 
gently needed improvement. 








It is a fact that women of wealth who 
have devoted a portion of their means to 
the progress of science by founding schol- 
arships or offering prizes for discoveries 
have, as a rule, selected for their 


beneficence the science of astronomy. Is 
it because there are so few women scien- 
tists working in the electrical field that it 
has been neglected thus far by women 
philanthropists ? 








The expected has come to pass. By the 
exercise of the greatest supervision and 
caution the compressed-air cars, which 
have been running on the Twenty-eighth 
and Twenty-ninth street crosstown line, 
in New York city, had been saved from 
serious accident up to Saturday last. 
Fortunately, when the accident came, the 
car was in the barn. The air bottle ex- 
ploded, the car was demolished, three em- 
ployees of the company were hurt' serious- 
ly, and a half a dozen more were peppered 
with broken glass. Further comment is 
superfluous. 








That copper is a precious metal, espe- 
cially to the electrical arts, is well known. 
Hence the refinements of mining process- 
es, as exemplified in this extract from a 
Houghton, Mich., press despatch, are not 
surprising : 

“The Calumet & Hecla, according to 
independent assays recently made, is los- 
ing about four-tenths of one per cent of 
copper in the tailings. By these figures 
the loss is about eight pounds of copper 
to the ton of rock stamped, from which 
sixty-eight pounds of copper per ton is 
saved in the mills. The copper now being 
lost is so fine that none of the devices 
hitherto in use has succeeded in catching 
it. The value of the copper in the tail- 
ings of the Calumet & Hecla for last year, 
at this rate, figuring on the present price 
of copper, would be about one and one-half 
million dollars.” 


And the mine managers think they have 
found a way to save at least half of this 
loss. 
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THE ELECTRIC PROCESS OF ANNEAL- 
ING ARMOR-PLATE IN THE 
CONSTRUCTION OF 
WARSHIPS.* 


the many applications of electricity in 
the past few years to the needs and re- 
quirements of engineering works, few peo- 
ple realize the important part which it 
plays in the construction of the latest type 
of cruisers and battleships armored with 
harveyized nickel-steel or Krupp-steel 
plates. A modern battleship is nothing 
more or less than a floating fortress, its 
vitals, the machinery, being carefully pro- 
tected from the enemy’s shells by stout 
and almost impregnable steel plates, rang- 
ing in thickness up to 161% inches. The 
new type of armor-plate specified for the 
Alabama is the “harveyized nickel-steel 
plate.” 

For those not conversant with the 
“Harvey process,” I will briefly state 
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that it is the introduction of carbon by 
cementation into the face of an ordinary 
low-carbon steel plate, and subsequently 
it is water-hardened similar to an ordinary 
tool. After this treatment it presents a 
hard-faced surface to the depth of about 
one inch, designed to stop and break up 
projectiles before serious penetration 
takes place. All armor plates must nec- 
essarily be secured to the framework of 
the vessel in order to hold them rigidly. 
The plates must be drilled and tapped 
for this purpose, and herein lies the trou- 
ble. The methods heretofore used to 


produce isolated spots in the plates were 


* A paper read before the Engineers’ Club of Phila- 
delphia. 
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principally two— (1) to protect the sur- 
face of the plate in patches or strips to 
prevent carburation wherever holes were 
expected to be drilled; (2) to make accur- 
ate drawings and patterns of each plate 
beforehand, to which all holes are drilled 
before the plate is hardened. This plan 
was practiced by the United States Gov- 
ernment for a time, but had to be aban- 
doned because it was found that numerous 
alterations in construction, errors in the 
drafting-room or mills, made it necessary 
to pierce the plate where no provision for 
annealing was made. It was also found 
feasible to drill and tap holes in the face 
of the armor- 
plate at any stage 
of the process 
prior to harden- 
ing, and without 
detraction from 
the plate’s resist- 
ance; but it is 
not always pos- 
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ments which were made to anneal these 
face-hardened plates by means of the oxy- 
hydrogen flame and the electric arc were 
not successful, and the plates resisted 
most effectually all attempts to anneal 
the spots which were required to be 
drilled. Drills of every design and meth- 
od of tempering were tried, but with no 
success ; the plates could not be drilled by 
any of the above means. If the plates 
could not be held in position on the vessel, 
this meant serious delay in construction. 
The question of being able to anneal the 
spots required was becoming a serious 
matter; but, as many times before in 
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sible to locate these holes with pre- 
cision without first fitting the plate in 
place on the ship; this was a very ex- 
pensive method, and was abandoned 
in favor of one in which the carbon 
was prevented from penetrating over cer- 
tain areas in the wake of the fastenings. 
This method also had its disadvantages, 
in that the carbon gases frequently seeped 
through the protection mentioned, and 
carbonized the surface beneath. The ex- 
pedients adopted for preventing the car- 
buration could not always be relied upon, 
and the great difficulty encountered was 
to pierce the surface, drill, and tap such 
a face-hardened plate. The first experi- 


other works of difficult character, the 
subtle fluid was the only agent that solved 
the problem, so also in the case of taking 
the temper out of certain spots to permit 
the drilling of holes in the harveyized 
plates, electricity came to our aid on the 
eve of despair and failure. The Thom- 
son Electric Welding Company, of Lynn, 
Mass., made some experiments on harvey- 
ized plates, and very soon demonstrated 
their ability to anneal any surface, how- 
ever hardened, by sending a current of 
large volume through any spot to be an- 
nealed, and by this means raising the tem- 
perature of the spot to about 1,000 degrees 
Fahrenheit; and at that temperature 
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there can be little doubt that the temper 
has been withdrawn. This is the process 
that I wish to treat in this paper. 

The apparatus which is necessary to 
perform the work of annealing these har- 
veyized plates consists of a separately ex- 
cited alternating-current generator of var- 
iable potential, giving a maximum of 300 
volts and a current of 100 amperes. The 
frequency of the generator is 50 cycles 
per second (Fig. 1) ; the fields are separ- 
ately excited by a small direct-current 
exciter of 110 volts and 20 amperes, made 
by the Thomson Electric Welding Com- 
pany, and it is belted to the generator 
from a pulley on the commutator end of 
the shaft, and delivers to the field of the 
generator a maximum current of 15 am- 
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sponds to the field magnet coil of the 
dynamo; while the secondary coil of the 
transformer may be called the armature 
coil of the dynamo. In the alternating- 
current transformer, by whatever name 
called, the function of the iron core is to 
carry the magnetic lines of force (that 
are created by the current in the primary 
coil) through the convolutions of the sec- 
endary coil. The rate at which the mag- 
netic lines due to the primary current are 
cut by the secondary circuit is the meas- 
ure of the electro-motive force given to 
the secondary circuit. 

With this explanation of a transformer 
we can understand better the workings 
of this annealing machine. The trans- 
former is of the copper-clad type (Fig. 
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each turn of the coil being insulated from 
the next by thin asbestos paper. The 
1atio of conversion is 100 to one, and 
when the maximum voltage of 300 is 
generated at the brushes of the generator, 
we have about two and five-tenths to two 
and eight-tenths volts at the terminals of 
the secondary of the transformer. The 
transformer has two trunnions fastened 
to its sides in a line a little above the cen- 
tre of gravity. These trannions swing in 
bearings—part of a yoke which straddles 
the whole. The yoke in its turn has a 
hook which may be secured at any place 
of the arch, thus allowing the transformer 
to be suspended, like a compass in gim- 
bals, in any desired position. The cop- 
per castings which compose the secondary 








Fig. 3.—PRIMARY AND SECONDARY OF TRANSFORMER. 


peres at full-load. A german silver re- 
sistance-box placed close at hand under the 
control of the operator varies the current 
in the generator fields, and thus increases 
or decreases the alternating electro-motive 
force at the brushes of the generator. 
The annealing machine proper is an 
alternating-current transformer similar 
to the well-known welding transformers 
used in welding steel rails (Fig. 2). For 
those of you who are not conversant with 
the meaning of the word “transformer” 
in an electric sense, it will suffice to say 
that an alternating transformer may be 
regarded as a species of dynamo, in which 
neither armature nor field magnets re- 
volve as in an ordinary dynamo, but in 
which the magnetism of the iron circuit 
is made to vary through rapidly repeated 
cycles of alterations, by separately excit- 
ing it with an alternating current. The 
primary coil of the transformer corre- 


3) : that is, one in which the secondary is 
composed of two copper castings, each 
having a rectangular groove; when bolted 
together, these form a closed rectangular 
frame in which the primary coil is held. 
The hollow space intervening between 
the primary and secondary is filled with 
a heavy-body oil, called “transil oil.” 
This oil acts both as an insulator and a 
conductor of heat from primary to sec- 
ondary. The secondary, by completely 
surrounding the primary, affords an ex- 
cellent mechanical protection, and pre- 
vents electric as well as magnetic leakage. 
The latter features are quite important, 
since it is necessary to operate the an- 
nealer on board vessels in exposed posi- 
tions during construction; yet it may be 
handled with immunity from electric 
shocks, even when operated in rain or 
heavy snow. The primary coil of this 
transformer consists of a copper ribbon, 
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circuit are cut through at one place. On 
either side of the cut two short platforms 
form the base for a saddle which holds 
the copper contacts of various shapes and 
sizes, by means of which the current is 
made to enter and leave the plate to be 
annealed. These contacts are made of 
forged copper of high conductivity, and 
they are hollowed out to receive a water 
circulation to keep them cool, and they 
terminate in a narrow tip which is round- 
ed at the end (Fig. 4). The total weight 
of the annealing transformer is about 
1,000 pounds, and this is sufficient to in- 
sure proper contact pressure for all work 
on horizontal plates. When inclined sur- 
faces are to be worked upon, the machine 
is suspended so that its weight shall not 
interfere with the contact pressure, which 
is then obtained by bracing the contacts 
directly with wooden wedges against any 
object near by. Perhaps the most re- 











March 14, 1900 


markable thing in the operation of 
annealing a spot is the great amount 
of current that is carried by the .cop- 
per contacts into the plate. The con- 
tact surface on the plate is seldom 
more than about half an inch square; yet 
10,000 amperes are made to flow through 
it during the process of annealing. This 
current density per contact area is equiva- 
lent to 40,000 amperes per square inch, 
a density which is only rendered possi- 
ble through the thorough cooling of the 
copper contacts by a continuous water 
circulation through them, as I have before 
mentioned. 

In the original experiments made by the 
Thomson Company in annealing plates, 
one feature presented itself in the fact 
that in taking off the heating current 
when the spot was being annealed caused 
the heat to be so rapidly conducted away 
by the surrounding mass of metal that the 
heated spot became chilled, just as if it 
had been plunged into cold water. No 
manner of outside protection of .the 
heated spot would prevent this chilling 
effect, and it was found that only a grad- 
ual and slow withdrawal of the current 
would produce the complete effect of an- 
nealing. The current must be brought 
up to the maximum value and then grad- 
ually cut down. 

The interesting operation of annealing 
a plate is performed in the following man- 
ner: The transformer is placed in posi- 
tion, the contacts touching the plate on 
cither side of the spot marked for anneal- 
ing. Then the primary current is 
brought up by means of the rheostat, 
near at hand, to from 85 to 95 amperes 
for a period of from four to five minutes. 
The metal between the two contact places 
soon attains a dull red heat, and this tem- 
perature is experimentally found by hold- 
ing a small pine stick in contact with the 
spot until it takes fire. This is the max- 
imum temperature desired to anneal the 
spot properly. The current is now grad- 
ually diminished by turning the rheostat 
handle one point each minute until all 
the resistance is placed in circuit, and by 
this method the spot is gradually cooled 
and the chilling of the plate prevented. 
To illustrate the method of introducing 
the annealing current into the plate, I shall 
refer to Fig. 5: CC are the two copper 
electrodes ; the current enters the plate by 
one end and leaves by the other, as shown 
by the arrows. Right under the contacts 


the metal comes to a bright cherry heat, 
shown in heavy black in the figure, while 
the portion intervening and partly sur- 
rounding the contacts acquires a tempera- 
ture of just visible red. Line B B indi- 
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cates where the influence of the Harvey 
process stops. The shaded portion in 
the figure shows the zone softened and 
ready to be drilled, while the dotted line 
shows how far the heat radiation would 
cause the metal to turn blue. 

The operation of running a heat after 
the machine is set up takes in the neigh- 
borhood of from 15 to 20 minutes, all de- 
pending on the size of the spot to be an- 
nealed. On examining the spot after the 
annealing process is finished, it is found 
to be a dull chocolate color, the place 
where the contacts have been resting is 
sealed and hard, and can not be touched 
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Fie. 5.—METHOD OF INTRODUCING THE CURRENT INTO THE PLATE. 


by a tool to the depth of a quarter of an 
inch. 

In the construction of a modern man- 
of-war there are many armor-plates which 
act as shields to the guns. Some of them 
are circular, others oval. The only 
method possible to perforate these shields 
was after carburation and before being 
water-hardened, up to the discovery of 
the electric annealing process above de- 
scribed; but to-day, what a change! 
These plates are cut in various shapes 
to suit the work by simply annealing a 
number of spots forming the shape of the 
hole to be cut, and finally running a cut- 
ting tool over the surface thus annealed. 

It sometimes happens in the construc- 
tion of war vessels that the armor-plates 
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have been made up too long to fit in their 
respective places, and they must have a 
certain length cut off after their delivery 
at the shipyard; this occurred several 

times on plates for the U. 8. S. Iowa. 
When such cases occur there are two 
methods of annealing the plate: First, to 
lay off on the plate a line of holes side by 
side directly across the edge which is to be 
cut off, in the same manner as annealing 
spots for ordinary drilling—a slow proc- 
ess, indeed, since the annealer must be set 
for each individual hole. Second, to 
gradually move the transformer along the 
line to be annealed, the plate remaining 

Ht stationary. 

| | It has already been 
mentioned that it is abso- 
| 










lutely necessary thet the 
temperature of any indi- 
vidual spot should be 
gradually and slowly re- 
duced in order to prevent 
any chilling. The effect 
of gradually withdrawing 
the heat from one spot to 
any other is accomplished 
in the second method, by 
moving the transformer 
itself, relatively to the 
i" plate to be treated, the 
rate of this movement, of 
course, depending upon 
the rate at which the tem- 
perature is to fall in any 
particular spot to prevent 
chilling. The transform- 
er is arranged to be moved 
} along a line to be an- 
nealed, the motion being 
obtained by an ordinary 
screw with a handle, the 
| handle being turned at a 
predetermined rate con- 
trolled by a watch, and it 
was found that the correct 
speed was about a quarter of an inch 
per minute to insure positive and thor- 
ough annealing. Thus the work can 
be performed in a short length of 
time compared to the usual method of set- 
ting the machine for individual heats. 
The copper contacts used can be of the 
simplest kind; they bed themselves into 
the surface of the plate and when dragged 
along by the screw, raise in front of them- 
selves a chip similar to that produced by 
a planing tool, and even after a day’s con- 
tinuous moving are found to be intact. 

In cases when the transformer is moved 
relatively to the plate to be treated, as in 
the method just described, it is a rather 
startling thing to find a number of steel 
chips lying around which have been cut 
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from the plate by the copper contacts; 
thus developing the peculiar phenomenon 
of a hard steel chip cut by a soft copper 
tool. 

Besides annealing holes in armor-plate, 
the transformer may be used for the rever- 
sal of the annealing process—namely, for 
creating isolated hard spots in soft tool 
steel by sending a current through the spot 
to be hardened until it reaches a bright 
cherry heat, and then suddenly removing 
the current from the machine. 

For annealing the plates of the U. S. S. 
Alabama, two complete annealing plants 
have been at work continuously night 
and day, Sunday included, for a period of 
over six months, and upwards of about 
3,000, holes have been treated. 

We have had no difficulty in annealing 
the harveyized plates of the Alabama, 
but in this age of advancement something 
new is constantly being invented; yester- 
day it was harveyized nickel-steel, and to- 
day Krupp’s armor-plates are considered 
superior to the Harvey or Corey plates. 
Krupp armor is now being placed upon 
all the newer vessels of our own and for- 
eign navies. 

The Krupp gas-process, as it is called, 
is a secret, and the rights of manufacture 
for this country have been purchased by 
the Carnegie Company, of Pittsburgh. 

The supreme value of the Krupp armor 
consists in the fact that these plates enable 
the total weight of armor with which a 
ship is clothed to be greatly reduced, and 
the weight so saved may be appropriated 
to a more powerful armament, or engines 
and boilers of greater horse-power. 
Krupp armor shows remarkable toughness 
combined with all the hardness of the best 
face-hardened armor; and, unlike armor 
manufactured by other well-known proc- 
esses, the Krupp product maintains these 
qualities in the very thickest armor. The 
thickness of the hardness of Krupp’s 
process is about one and seven-tenths to 
two inches, while the harveyized process 
goes in about one inch. The new battle- 
ship Maine will have Krupp armor; the 
Russian battleship: and the cruiser now 
building at our shipyard will also be pro- 
tected with it. 

Since the Krupp process penetrates 
into the surface of the plate about two 
inches, we naturally imagined that it 
would require a greater length of time to 
anneal the spots, and after a little exper- 
imenting on a sample of this armor we 
were delightfully surprised to find that 
the time required to anneal a hole thor- 
oughly was only a trifle longer that that 
for the harveyized steel plate. 
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A FARADMETER.* 





BY PROF. M. I. PUPIN. 





The art of measuring the capacity of a 
condenser has not yet reached that stage 
of perfection which can be justly claimed 
for the resistance measurement. The 
prevailing method is the ballistic galva- 
nometer method. Leakage and absorption 
can and often do introduce serious errors 
into this method. These errors can be 
reduced to any desirable limit by employ- 
ing alternating currents of appropriate 
frequency. 

This was the principal consideration 
which led to the construction of the farad- 
meter which forms the subject of this 
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Fie. 1.—A FARADMETER. 


note. In addition to this consideration, 
which concerns the accuracy, there is an- 
other very important consideration which 
must be taken into account and that is 
the convenience of the method and the 
cheapness and durability of the apparatus 
to be employed. Much of the capacity 
measurement work, especially in connec- 











Fie. 2.—A FARADMETER. 


tion with telegraphy, telephony and the 
construction of alternating-current ma- 
chinery, has to be done under conditions 
under which it is quite inconvenient to 
employ the ballistic galvanometer. I be- 
lieve that the faradmeter described here 
will be found to answer quite satisfac- 
torily all reasonable requirements as re- 
gards convenience. 

The theory on which the construction 
of this meter is based is very simple, as 
follows: Let x y (Fig. 1.) be a conductor 
through which an alternating current 
flows. D is a condenser of known capac- 
ity and E is a condenser of unknown 
capacity; F is a differentially wound tele- 
phone. Connect as indicated and adjust 
the resistances A B and B C until silence 
is obtained in the telephone. Then capac- 
ity of D: capacity of E :: resistance of 





* A note presented to the American Institute of Elec- 
trical Engineers. 








Vol. 36—No. 11 





BC :resistance of AB. It is under- 
stood, of course, that the resistances A B 
and BC are non-self-inductive and that 
the capacity reactance of each condenser 
is in its own circuit by far the greatest 
element of the impedence. It will be 
seen presently that these conditions are 
fulfilled in the apparatus shown in Fig. 
2, which our fellow-member, the well- 
known mechanician, Mr. Baillard, con- 
structed for me and employed in some 
work which he has been doing for me dur- 
ing the last two months. 

In Fig. 2, A is a cell which feeds into 
the primary B of a small induction coil 
provided with an interrupter such as is 
used in electrotherapy. The secondary C 
is connected to a row of resistance coils 
Eand lL. These resistances are arranged 
in convenient steps as indicated. The 
resistance coils L have in addition sev- 
eral equal lengths of manganin wire F 
stretched over a graduated scale. The 
resistance of the coils as well as of the 
manganin’ wire is carefully calibrated 
once for all. The condenser H is a care- 
fully constructed mica condenser of 
known capacity. G is the condenser, the 
capacity of which is to be determined. I 
is the differentially wound telephone. 
The approximate adjustment is accom- 
plished by the plugs which control the 
resistances E and L, and the final adjust- 
ment is made by the manganin wire by 
a sliding contact F which varies.the length 
of the manganin wire to be introduced, 
and therefore varies the drop which acts 
on one of the condensers. With ordinary 
frequencies capacities up to several micro- 


‘farads can be determined with an accu- 


racy of a small fraction of one per cent 
easily and rapidly. 

It is self-evident, of course, that in 
place of the differentially wound tele- 
phone I, we can use an ordinary tele- 
phone and place in it the bridge which 
connects a point between G and H to a 
point between the resistance coils E and 
L. The conditions of balance are the 
same as in the method employing the ~ 
differentially wound telephone. In many 
practical cases this second method is pref- 
erable. 

Our fellow member, Mr. Baillard, has 
experimented quite a great deal with a 
faradmeter of this kind and is better pre- 
pared to go into details of the apparatus: 
und method than I am. 

=]: 

Marion, Muncie, Anderson and Indian- 
apolis, Ind., soon will be connected by an 
electric railway nearly 165 miles long. 
The system will be operated by one power 
station, located at Anderson. — 
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Laying a Telephone Cable Under 
Difficulties. 

The island of Martha’s Vineyard lies off 
the southeastern coast of Massachusetts, 
separated from the mainland by the Vine- 
yard straits, and Woods Hole is a little 
town situated on the extremity of the cape 
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The seaweed wraps itself about the cable 
in a solid mattress and “whip-saws” it 
across the rocks with every flow of the 
swift tidal currents. 

It was resolved, therefore, to lay an 
especially heavy cable between points 
near Nobska Light, on the mainland, and 








Fie. 1.—TaEe CABLE CoiLED ON DEck READY FOR LAYING. 


which puts out to the southward between 
Buzzard’s Bay on the one side and the At- 
Jantic Ocean on the other; it is continued 
byaseries of stepping-stone islands known 
as the Elizabeth Group and rejoicing in 
the euphonious names of Nonamesset, 
Naushon, Pasque, Nashawena and Cutty- 
hunk. As everybody knows, Martha’s 
Vineyard is a Summer resort ; so is Woods 
Hole, but probably nobody ever resorted to 
either in the Winter time until recently, 
when it was undertaken to lay a telephorie 
cable across the sound between the two 
places. The Southern Massachusetts Tele- 
phone Company wished to connect its 
land line, ending at Woods Hole, with 
the telephone system of Martha’s Vine- 
yard, and to this end had ordered a six- 
conductor or three-pair armored cable 
as the last link. The peculiar conditions 
of wind and tide existing at that point 
make the channel of the Vineyard Sound 
one of the most difficult small bodies of 
water which could be encountered by a 
cable-laying expedition. Whenever the 
wind blows from the northeast, which it 
has a habit of doing in the Winter, tre- 
mendous seas roll in across the Handker- 
chief Shoals, and, aided by the swift 
tides circling Cape Cod, produce a condi- 
tion of current and sea in the narrow 
waters of the sound that is almost unique. 
In addition to this the bottom is stony 
and vast quantities of seaweed are swept 
along the floor of the sound by the cease- 
less tides to the great detriment and de- 
struction of any but the strongest cables. 
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with 22 No. 6 (Birmingham wire gauge) 
galvanized iron wires, over which was a 
double wrapping of jute saturated with 
Clark’s compound, the whole resulting in 
a cable one and three-quarter inches in 
diameter, which weighed 35 tons for the 
22,000 feet necessary to cross the straits. 

The cable was made at the factory of 
the Okonite Company, Limited, in Pas- 
saic, N. J., shipped to Jersey City by rail, 
and there coiled partly on a reel and part- 
ly loose on the deck of the Western Union 
Telegraph Company’scable-laying steamer 
Western Union. The reel,which is operated 
by a steam engine, could not contain all 
the cable,so the balance was coiled forward 
on the deck of the steamer, ready to be 
run out as the first part of the lay. Fig. 
1 gives a good idea of the appearance of 
the cable coiled up on the deck, while Fig. 
2 shows the Western Union as she lay at 
the wharf at Vineyard Haven upon her 
arrival. 

This cable steamer is not intended for 
heavy seas or tranatlantic voyages, but is 
of modest dimensions, being about 140 feet 




















Fic. 2.—THE WESTERN UNION WITH CABLE AND TACKLE AT VINEYARD HAVEN. 


West Chop Light, on the Vineyard—one 
that would defy the elements as.far as was 
possible and stay laid. The cable con- 
sisted of three pairs of copper conductors, 
each heavily insulated with Okonite and 
the core protected with jute, and armored 


long, and greatly resembling a powerful 
harbor tug in general appearance. The 
lading of the cable having been accom- 
plished with success, the Western Union 
put out with its burden which, being 
coiled forward, 35 tons of it on a vessel 
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of about 100 tons gross, caused-her to stick 
her nose into the water in an undignified 
and unseemly manner as she proceeded 
down the sound. to the scene of her ex- 
ploits. 

On Saturday evening, February 24, a 
party consisting of Mr. George T. Manson, 
the general superintendent of the company 
which made the cable, Mr. Alexander 
Kline, the cable-laying foreman of the 
Western Union Company, who was to have 
charge of the laying, a representative of 
the EnectricaL REvirFw, and several 
others, left New York on the Fall River 
boat in the teeth of a southeasterly gale 
which soon turned itself into a combina- 
tién of hurricane, snowstorm and thun- 
der squalls most unusually and extremely 
upsetting to those not used to the hard- 
ships of seafaring life. A painful jour- 
ney was made Sunday morning to Woods 
Hole, at which point, upon arrival of the 
party, the weather conditions may briefly 
be summed up from the report of the 
local observer as follows: Barometer, 
28.75; thermometer, two degrees below 
zero; wind, northeast, 77 miles per hour. 
lt was also snowing» Under these cir- 
cumstances it was deemed advisable to de- 
fer the laying of the cable. 

The Western Union was tied to the 
wharf where about every third sea broke 
over her and froze instantly, the men mak- 
ing themselves as comfortable as circum- 
stances permitted in the after cabin. 
Those of the party unable to find space in 
the narrow quarters of the tug hunted up 
a boarding house—the only one open in 
the town of Woods Hole—where they 
found Messrs. Ford and Young, of the 
United States Coast and Geodetic Survey, 
who had been dispatched thence from 
Washington to plot the course of the cable, 
and some 11 others who had come down 
from Boston, under the leadership of Mr. 
John A. McCoy. It was possible, when 
all stood up, to accommodate the whole 
party in the single available room at the 
boarding house. It was not possible for 
the newcomers to find any place to sleep 
save a deserted Summer hotel somewhat 
airily built of boards, in which, with much 
lamentation, the visitors installed them- 
selves, firmly resolving to sleep in all their 
clothes for fear of freezing to death. 

It was attempted during the afternoon 
to gain some consolation from interviews 
with fishermen, local pilots and other 
weather-wise folk who make up the ab- 
origines of Woods Hole, and buffeting 
the howling gale with the thunder of the 
surf at Nobska in their ears, the party 
hailed a personage of the salty persua- 
sion who was standing on the dock look- 
ing at the water. 
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“How long will this last?” was asked. 
“Till it stops,” said he. 
“When will that be?” 
“Well,” said the salty person, “the wind 
now bein’ nor’east by east, half east, a 
little easterly, and blowin’ pretty hard, 
you folks had better go back whar you 
came from fill about Wednesday fore- 
noon.” 

This being distinctly unsatisfactory, a 
man in charge of the lighthouse yard was 
dug out of a snowdrift and the same ques- 


‘steamer and thence paid out. 
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the Vineyard and start at that end. The 
end of the cable was sent ashore in a boat 
and grounded at a point to the south of 
and near West Chop Lighthouse. The 
cable was taken up through a tackle block 
on the end of a boom forward on the 
This ar- 
rangement is well shown in Fig. 2. 

It took just three hours to lay the cable, 
which was ended on the shore at a point 
near the Nobska Lighthouse and imme- 
diately tested out, showing satisfactory 
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tions put to him. He said the bar- qualities of insulation, etc. Those who 


ometer was below 29, which fact had 
scared him so that he had tried to remedy 
the condition of things by turning it up- 
side down, but with no avail, and he was 
inclined to think that, since what he called 
a “little spell of coarse weather” was de- 
veloping itself there was nothing to do but 
to go back to the boarding house and wait. 
This state of things continued until Tues- 
day morning, when a lull came with a 
gentle northwest wind that blew down the 
heavy sea that was raging in the Vineyard 
Sound and an attempt was made to lay 
the cable. The sea was still too rough, 
however, and the work was postponed 
until Wednesday morning, when a start 
was made. It was determined in tht 
meantime that it was best to attempt to 
lay the cable backwards, viz., to go over to 





think that cable laying in the Winter time 
is easy work will realize from the above 
that there are few things more difficult. 
> 
Electrical Contractors to Meet in 
Pittsburgh. 


A call for a convention of the electrical 
contractors of the United States, to be 
held in Pittsburgh, March 16, has been 
issued by the Pittsburgh Electrical Con- 
tractors’ Association. It is said that an 
effort will be made to form a national or- 
ganization. 
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The Allegheny County Light Company, 
of Pittsburgh, Pa., has elected the follow- 
ing directors: J. D. Callery, J. H. Reed, 
T. H. Given, C. L. Magee, Patrick Cal-. 
houn, Joshua Rhodes, George H. Frazier 
and H. J. Bowdoin. The old officers will 
continue under the charter. 
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NOTES ON ELECTRIC TRACTION UNDER 
SIEAI RAILWAY CONDITIONS.* 


BY EDWARD C. BOYNTON. 








On many of the large steam railroad 
systems in the United States, there are 
certain sections which present the most 
favorable conditions for the substitution 
of electricity for steam as a motive power. 
These conditions are the result of increas- 
ing density of population, and mean that 
better and cheaper transportation facil- 
ities are needed by the public than are pro- 
vided by the steam road. 

The electric street railroads quickly 
took advantage of these conditions, and by 
building lines more or less parallel to the 
steam roads, soon acquired a large share of 
the local passenger traffic. The fault 
with the steam road was not that the 
motive power was steam, but the fare was 
too high, and the train service too infre- 
quent. The whole question of the sub- 
stitution of electricity for steam hinges 
upon that one point. 

In order to provide satisfactory trans- 
portation facilities, the steam road must 
double or quadruple the number of its 
trains, and reduce the fare to at most one 
cent per mile. When there is sufficient 
density of population, this will surely 
cause a large increase in the number of 
passengers carried. This increase is due 
principally to the fact that many people 
who could seldom afford the expense of 
traveling would then make frequent trips. 
It is very doubtful whether the greater 
number of steam trains can be operated at 
a sufficient profit with the low fare. Here, 
then, comes in the change in motive 
power, with the sole purpose of decreasing 
the operating expense. 

I wish to call attention to two classes of 
local passenger traffic which should be 
considered as distinct from each other. 
The suburban traffic of a large city is well 
understood, and its characteristics are us- 
ually such as would make the change 
from steam to electricity profitable. The 
low fare will induce a part of the popula- 
tion to make their homes in the suburbs, 
and thus increase the travel. But where 
there are competing trolley lines, the 
steam road, which we will suppose has 
electric motive power, needs one more 
facility than those mentioned, and that is, 
high speed. Without that, there would be 
little advantage over the competing lines. 


It has been proved by experience that 
the speed must be at least as great as an 
average steam train, and there is no doubt 
that if the speed be made as high as the 
fastest steam express train, the popularity 





* Paper read before the American Institute of Elec- 
trical Engineers, . 
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of the line would increase. It is well 
known that the business man who desires 
to travel from one city to another, or to 
and from his residence and his place of 
business, can not be carried there too 
rapidly. It would probably surprise the 
average passenger on one of the fast steam 
express trains to be told at a certain time 
that he was traveling 70 miles per hour, 
and yet such speeds are reached every day, 
for short distances, over a straight, level 
track. 

The other class of traffic referred to is 
that existing between cities and towns in 
close proximity. Let us assume a case as 
an example. f , 

In a certain densely populated manu- 
facturing state, there is a city larger than 
any other within 50 miles radius. 
Within that radius are several towns and 
small cities not over twenty to thirty 
miles from the larger city. These are-con- 
nected by the steam road, which main- 
tains what is considered a _ reasonable 
train service, and one that is as frequent 
as the traffic seems to demand, at the rate 
of fare charged, which is from two to two 
and one-half cents per mile. The trains 
quite heavy, nearly always fully loaded, 
and are run from two to three hours 
apart. Together with its freight traffic, 
such a road pays well, judged from the 
steam road’s standpoint. Suppose that 
electricity be substituted for steam in that 
section, and a train service consisting of 
two, or three car trains running every 
half-hour from each end, with a maximum 
speed of fifty to sixty miles per hour, and 
the fare reduced to one cent per mile. 
There is no doubt in the minds of those 
who have watched the development of 
such cases, that the increase in traffic and 
low operating expenses would result in a 
far greater profit than was ever earned 
by that section of the road. It is well 
known that such conditions exist on our 
steam railroads in many localities. 

It has been said that the steam roads 
will begin by equipping their branch lines 
with electric motive power, and little or 
nothing is heard of the equipment of the 
main trunk line. It is necessary to de- 
fine what is meant by a branch. In a 
large system some branches are 100 miles 
long and may be double tracked; others 
are from six to 40 or 50 miles in length. 
In the assumed case desribed above, the 
conditions may exist on one of the large 
branches or even on the main trunk line, 
which may have four tracks. It should 
make no difference in deciding the ques- 
tion of equipping the part of the sys- 
tem which possesses the desired condi- 
tions, whether it is on a branch or a part 
of the main line. It should be fully un- 
cerstood that no steam railroad will equip 
any portion of its lines, except with the 
provision that nothing shall be done 
which will prevent the running of steam 
and electric trains over the same track. 

A well-known authority, nearly five 
years ago, mentioned the possibility of the 
equipment of one or two of the tracks of 
a four-track trunk line by electricity, to 
carry the local traffic, and stated that the 
two tracks equipped should be those used 
by the freight trains. At the present 
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day that does not seem advisable, for the 
reason that the speed of the electric trains 
must be equal to that of the steam express 
trains, and the slow moving freight trains 
would seriously interfere with the electric 
schedule. But it is unlikely that any 
steam road will equip a part of its main 
trunk line until it has satisfied itself, as 
to financial results, by giving it a thor- 
ough trial elsewhere. 

The reduction of fares combined with 
the use of open cars during the hot sum- 
mer months produce a class of passengers 
which formerly used the electricstreet cars. 
These have been called the pleasure riders, 
and they furnish a considerable proportion 
of the receipts. Experience with open car 
trains has shown that speeds of 30 to 35 
miles per hour are the maximum which 
should ‘be used, on account of the discom- 
fort caused by the wind pressure created 
by the train. 


THE QUESTION OF EQUIPMENT. 


The question, how much will it cost to 
equip a given service to be operated by 
electricity ?—and how much will it cost to 
operate it? are frequently asked. The 
electrical engineer is now in a position 
to answer both these questions with great 
accuracy. The experimental stage ‘has 
passed, and sufficient data is at hand to 
give all the information needed. It must 
be realized that the operation of a steam 
tailway by electric power introduces many 
conditions which do not exist in the trans- 
portation problem within a great city, 
such as operated by the elevated or surface 
street railroads. There are no restric- 
tions on speed or weight of trains. Rapid 
acceleration is not of so much importance, 
forthe stops are much further apart. The 
trains must be operated under steam rules 
absolutely, and the whole equipment must 
comply with the laws relating to steam 
railway trains. The railway company 
contemplating the equipment of a _ part 
of its system with electric motive power 
has the choice of several methods which 
should be closely studied to determine 
which is best suited for the service it is 
supposed to operate. 

These methods are: 

First. The purchase of electric loco- 
motives of sufficient power and weight 
to haul its standard passenger coaches. 

Second. The equipment of a number 
of its standard coaches as motor cars. 

Third. The purchase or building of a 
sufficient number of special light passenger 
coaches, some of which are equipped as 
motor cars, and the withdrawal of its 
standard coaches entirely from this ser- 
vice. 

Fourth. Shall freight be hauled by 
electricity or steam ? 

(To be continued.) 


_>-——_—— 





With the intention of raising capital to 
furnish the city with an electric plant of 
sufficient capacity for light and power pur- 
poses, the authorities at San Luis de Po- 
tosi, Mexico, propose levying a tax, rang- 
ing from 50 cents to $2 per month on each 
dwelling according to its value. In less 
a year a sufficient sum will be avail- 
able. 
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THE ELECTRICAL COLLECTIONS IN THE 
SMITHSONIAN INSTITUTION AND 
THE NATIONAL MUSEUM.—II.* 





BY GEORGE C. MAYNARD. 





THE NATIONAL MUSEUM. 


The chief director of the Museum, who 
is known as the Executive Curator, is Dr. 
F. W. True. The exhibits are arranged 
in three departments, each under the 
charge of a head curator. Dr. George P. 
Merrill is the chief officer of the Depart- 
ment of Geology; Dr. F. W. True, of the 
Department of Biology, and Dr. William 
H. Holmes, of the Department of Anthro- 
pology. One of the divisions of the De- 
partment of Anthropology is that of 
Mechanical Technology, of which Mr. 
J. KE. Watkins is the curator. This divi- 
sion includes the Section of Electricity, 
in which much interest has been mani- 
fested by persons engaged in the various 
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includes three pieces of apparatus which 
illustrate his most important discoveries : 
HENRY’S SIGNALING APPARATUS. 

This apparatus was devised by Henry 
somewhere about 1830, while he was at 
Albany. The original apparatus has not 
been preserved and there appears to be no 
record of the experiments made at the 
time it was used. In 1857 Henry made 
the following statement: “I arranged 
around one of the upper rooms in the 
Albany Academy a wire of more than a 
mile in length, through which I was able 
to make signals by sounding a bell. The 
mechanical arrangement for effecting this 
object was simply a steel bar, permanent- 
ly magnetized, of about 10 inches in 
length, supported on a pivot, and placed 
with its north end between the two ends 
of a horse-shoe magnet. When the lat- 
ter was excited by a current, the end of 
the bar thus placed was attracted by one 
arm of the horse-shoe and repelled by the 

















Fig. 1.—HENRyY’s SIGNALING APPARATUS—THE FORERUNNER OF THE TELEGRAPH—1830. 


electrical industries whose cooperation has 
resulted in largely increasing the collec- 
tions. The knowledge that there is a 
repository for valuable historical 
relics in an institution controlled by the 
government, in which every citizen has 
a common interest and may properly feel 
a sense of ownership, has given great sat- 
isfaction to possessors of interesting ob- 
jeets which they desired to place beyond 
the chance of destruction and where they 
eould be examined and studied by the 
public. 

An account of the objects in the Mus- 
eum illustrating electrical development 
should, naturally, begin with a reference 
to those connected with the work of Pro- 
fessor Henry. Unfortunately, much of 
his experimental apparatus has been de- 
stroyed or scattered, but a very interest- 
ing collection has been preserved. This 
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* The first installment of Mr. Maynard's article ap- 
peared in the ELectricaL Review for January 3, 1900. 


other, and was thus caused to move in a 
horizontal plane and its further extremity 
to strike a bell suitably adjusted. The 
fact that Henry did exhibit the apparatus 
he describes some time prior to 1838, is 
iully substantiated by several persons who 
witnessed the experiments. The illustra- 
tion accompanying this article is made 
from a reproduction of the apparatus con- 
structed from Henry’s description. It 
represents the horse-shoe magnet, eight 
inches long, lying on a pile of books 
which, according to family tradition, was 
the way in which the first experiment was 
tried. 

HENRY’S “YALE COLLEGE” MAGNET. 

This machine was made by Professor 
Henry about 1831 for Professor Silliman, 
of Yale College. It is the only one of 
several similar pieces of apparatus now in 
existence. Henry directed and watched 


the blacksmith who forged the iron, and 
The 


wound the wire with his own hands. 
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apparatus was carefully preserved at Yale 
College for about 60 years and was then 
transferred to the National Museum, 
where it is regarded as a most interesting 
and valuable relic. In the American 
Journal of Science and Arts, 1831, Vol- 
ume 20, page 201, the following descrip- 
tion written by Henry, is published: “The 
magnet weighs 5914 pounds, avoirdupois 
(exclusive of the wire wound upon it), 
and was formed from a bar of Swede’s 
iron, three inches square and 30 inches 
long. Before bending the bar into the 
shape of a horse-shoe, it was flattened on 
the edges, so as to form an octagonal 
prism, having a perimeter of 1034 inches. 
The armature, or lifter, is a piece of iron 
from the same bar, not flattened on the 
edges; it is nearly three inches square, 
nine and one-half inches long, and weighs 
23 pounds. . . . The magnet is wound 
with 26 strands of copper bell-wire, cov- 
ered with cotton thread, 31 feet long; 
about 18 inches of the ends are left pro- 
jecting, so that only 28 feet actually sur- 
round the iron; the aggregate length of 
the coils is therefore 728 feet.” This 
magnet is suspended, as shown in the 
illustration, in a wooden frame six and 
one-half feet high and three and one-half 
feet wide, standing on a base seven and 
cne-half feet long and 16 inches wide. 
Henry used. a single cell of battery 
“formed of coycentric copper cylinders 
with cylinders of zine plates interposed 
and so united as to form but one gal- 
vanic pair. It was 12 inches high and 
about five inches in diameter, and the 
plate, measuring both surfaces, presented 
four and seven-ninths square feet to the 
action of the liquid.”. This is a type of 
battery cell figured in Sturgeon’s account 
of his scientific researches. The lifting 
power of this magnet was tested by load- 
ing the wooden platform suspended from 
the armature with heavy weights. A set 
of seven cast-iron weights, weighing from 
45 to 100 pounds each, accompany the 
machine, and it was the custom to add to 
this weight by having a number of men 

stand on the platform which projects out- 
side of the frame for this purpose. The 

iron lever, nine and one-half feet long, 

was used to raise the platform and hold it 

until the battery was connected. Presi- 

dent Noah Porter, of Yale College, refer- 

ring to this apparatus, says: “I well re- 

member the excitement which this dis- 
covery occasioned when the first experi- 

ment was tried at Yale College, in the 
presence of a few spectators who casually 
met at the call of Professor Silliman, who 
was glowing with animation and delight. 
The ponderous platform was loaded with 
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pig-iron and other heavy weights, with 

a few additions of living freight. Among 

the latter was the speaker.” The magnet 

was capable of sustaining a weight of be- 

tween 2,000 and 3,000 pounds. 

HENRY'S RECIPROCATING-MOTION APPAR- 
ATUS. 

The original apparatus used by Henry 
is in the museum collections. It con- 
sists of a steel-bar magnet, one inch square 
and 20 inches long, rigidly held in a hori- 








ELECTRICAL REVIEW 


“weak acid, the motion might be contin- 


ued for an indefinite length of time.” 
It has been claimed by many persons 
that Professor Henry, in devising these 
three pieces of apparatus, became the 
original inventor of the electric telegraph 
and the electric motor, and a great mass 
cf literature has been published to prove 
the claim. Henry never made any such 
claim for himself. His declaration was: 
“My ambition is to add to the sum of 
luman knowledge by the discovery of new 
truths which may be of some use to the 





Fic. 2.—HENry’s YALE CoLLEGE MAGNET, 1831. 


zontal position in a wooden frame, with 
a straight solid-core electromagnet, 1014 
inches long, hung on central trunnions 
above and parallel with the permanent 
magnet. The wire coiled around the core 
has a pair of terminals st each end ar- 
ranged so that when either end of the 
magnet is depressed the wires will dip 
into the mercury-cup connections of a 
single cell of battery. Henry’s account of 
the apparatus and of the experiments 
tried with it is printed in the American 
Journal of Science and Arts, 1831, Vol- 
ume 20, page 340. The paper is entitled 
“On a Reciprocating Motion Produced by 
Magnetic Attraction and Repulsion,” and 
says: “I have lately succeeded in produc- 
ing motion in a little machine by a power 
which, I believe, has never before been ap- 
tlied in mechanics—by magnetic -attrac- 
tion and repulsion. Not much impor- 
tance, however, is attached to the inven- 
tion, since the article, in its present 
shape, can only be considered a philosoph- 
ical toy; although in the progress of dis- 
- covery and invention, it is not impossible 
that the same principle, or some modifi- 
cation of it, on a more extended scale, 
may hereafter be applied to some useful 
purpose.” After describing in great de- 
tail the operations of the machine, he 
says: “By partially filling the tumblers 
with weak acid, and occasionally adding 
a small quantity of fresh acid, a uniform 
motion, at the rate of 75 vibrations in a 
minute, has been kept up for more than 
an hour; with a large battery and very 
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net Henry made most important and val- 
uable discoveries and improvements. At 
the beginning of the present century it 
was known that a current of electricity 
could be generated by a chemical battery ; 
that it could be conducted through a met- 
allie wire and that it could be confined to 
the wire by covering the latter with some 
of the many insulating substance. In 
1820 it was known that the electric cur- 
rent flowing through a wire placed across 
an iron rod would magnetize the rod, and 
that it would deflect the magnetic needle. 
The next step was the discovery that, if 
the wire instead of simply passing across 
the iron rod was turned around it the 
magnetic effect on the rod would be in- 
creased. Following this step, Schweigger, in 
1820. coiled the wire many times around 
the needle, in an arrangement which he 
called a “multiplier,” and found the ef- 
tect “multiplied” accordingly. In 1824 
Sturgeon took the straight iron rod which, 
up to that time had been used, bent into 
the shape of a horse-shoe in-order to 
bring the combined power of both poles 
to bear upon the armature; coated it with 
an insulating varnish and wound a bare 
wire upon it in an open spiral. With 
these established facts before him Henry 
coramenced his experiments and prepared, 
with his own hands, such apparatus as he 
needed. He wound insulated wire direct- 
ly upon the plain iron cores, trying many 
hinds of wiring and batteries of various 
strengths until he ascertained that, to 
get the best results, the number of bat- 
tery cells must be increased as the length 
of wire in the circuit was extended, or, 

















Fic. 3.—UeEnry’s REcrPROCATING MoTION APPARATUS THE FrRst ELEcTRIC Motor, 1830 or 1831. 


world. The practical application of these 
I leave to others.’ He often said that, 
just so soon as his investigations reached 
a point where some one else could take 
them up and complete them, he dropped 
them and turned to something else. The 
instruments tell their own story. It re- 
mains for those “skilled in the art” to 
determine for themselves whether these 
models sufficiently “disclose the invention 
to enable others to make and use them.” 

In the ‘development of the electromag- 


as it would now be explained, an increase 
in the resistance of the circuit required an 
increase in the electromotive force. While 
Henry was engaged in making these in- 
genious, rule of thumb experiments, Pro- 
fessor Ohm, of Munich, was studying pre- 
cisely the same problem. The results of 
his investigations were given to the world 
in the universally understood and applied 
mathematical formula which bears his 
name. 
ala (To be continued.) 
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The Electrical Equipment of the Peeks- 
kill Traction Company, at 
Peekskill, N. Y. 


The story of electrical railway develop- 
ment is one of absolutely steady progress. 
At no time, it can be pointed out, has 
there been a temporary cessation of im- 
provement, and the ingenuity of our engi- 
neers has been evolving change after 
change to the betterment of service and 
economy of operation. Thus everyone is 
familiar with the gradual evolution of the 
old, small unit—counter-shaft and belt— 
type of station to our recent structures, 
containing apparatus of highest efficiency, 
i. e., generators of large size, direct-driven 
from condensing engines. One thing 
after another has been introduced to in- 
crease economy of operation, and the last, 
and apparently longest, step in this line 
of improvement has been the introduction 
of the storage battery. 

The practicability and utility of stor- 
age batteries are proven partly by the 
large number of such installations now in 
operations, but chiefly through the fact 
that much of the constant increase in the 
storage battery business is due to orders 
for duplicate battery plants upon those 


railway systems which have been bene- . 


fited by the results obtained from the 
original batteries. Upon those railway 
systems where the fluctuations are of 
large amplitude, a storage battery becomes 
a necessity if it is desired to operate at a 
reasonable efficiency. The reason for this 
will be very clearly shown by the following 
brief description of the equipment and 
operation of the Peekskill Traction Com- 
pany, of Peekskill, N. Y. 

The road is about five miles long. 
Starting from the New York Central 
Railroad station, it continues for this dis- 
tance upon a constant grade, varying from 
one per cent to eight per cent. It is cus- 
tomary at present to operate from three 
to four cars. As a result of the heavy 
grades and the small number of cars op- 
erated, the fluctuations upon the generat- 
ors are extreme. 

The power for the railway is furnished 
by the Peekskill Lighting Company, the 
railway company paying by the kilowatt 
output. It was decided that this would 
be more economical than the construction 
and operation of an independent and sep- 
arate power station. The power house is 
situated about half a mile from the lower 
end of the road midway upon the heaviest, 
but not the longest, grade. In addition 
to the lighting generators and engines, 
the machinery for generating the 500- 
volt direct-current for the railway system, 
consists of one Edison bipolar 60-kilo- 
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watt generator, and one differential boost- 
er, both belted to the same engine. These 
machines are shown in Fig. 1. Under all 
but exceptionally heavy conditions, this 
apparatus, together with the storage bat- 
tery, carries the line through perfectly. 
For break-down service, a 120-kilowatt 
multipolar unit, belted to a vertical com- 
pound engine has been provided. When 
not running the 120-kilowatt unit, this 
compound engine is used for operating 
one of the alternators for the lighting 
circuits. 

The switchboard is of the simplest 
possible character and carries all the in- 
struments and switches necessary for the 
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the company supplying the cells. On full 
charge this battery has a capacity of 40 
amperes for seven hours, or it is capable 
of discharging at the rate of 160 amperes 
for short periods ; for regulating, as a mat- 
ter of fact, the battery is often called upon 
to discharge at a rate far in excess of the 
above—sometimes 250 amperes being 
called for momentarily. 

To understand the function of the 
storage battery it will be best to study the 
load diagram, plotted from readings taken 
upon the line and the generator. These 
readings were taken every five seconds 
for a period of five minutes at the time of 
heavy load at 7 o’clock in the evening of 





Fie. 1.—GENERATING PLANT OF THE PEEKSKILL TRACTION COMPANY. 


operation of the railway generators, the 
booster and the storage battery. 

The battery shown in Fig. 2 consists 
of 262 type F-9 cells of chloride accumu- 
lator, manufactured by the Electric Stor- 
age Battery Company, of Philadelphia. 
Each cell consists of nine plates, approxi- 
mately 1014 inches square, suspended in 
glass jars, having outside dimensions of 
105g inches wide, 1214 inches long and 
151% inches high. These jars are of suffi- 
cient size to permit of the addition of four 
additional plates to the elements, thus 
adding 50 per cent of the original capac- 
ity. Each cell is mounted upon a wooden 
tray supported upon glass insulators, the 
trays being filled with sand. The sand 
forms a solid and firm foundation for the 
jars. The cells are mounted upon a 
wooden battery rack which was built in ac- 
cordance with specifications provided by 


September 27, 1899. It will be noted 
that the load on the line varied from 15 
amperes to 250 amperes, and that abso- 
lutely no part of this extreme variation 
came upon the generator. In fact, it is 
seen that when the sudden excessive loads 
were called for the current on the gener- 
ator was actually reduced instead of 
increased. This resulted from the ad- 
justment of the booster at the time, so that 
not.only the fluctuations above the average 
generator load came out-of the battery, 
but a small part of this average load also. 
This adjustment has been slightly 
changed since, so that the generator itself 
carries a small proportion of the fluctua- 
tions.. The range in battery current from 
maximum discharge to maximum charge 
was 250 amperes. These results show very 
clearly the perfect regulation which can 
be obtained by the use of a battery. It is 
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readily seen: that were the battery dis- 
pensed with, the load on the generators 
and engines would be so great that addi- 
tional capacity would be required, and the 
greater part of the time this machinery 
would be running at loads which would 
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On January 1, 1895, the total number 
of stations operated by the company was 
10,102. On January 1, 1900, the num- 
ber was 28,073. An even larger increase 
is anticipated during the coming year. 

The earnings of the company from tolls 








Fig. 2.—TuHe SToRAGE BaTTERY OF THE PEEKSKILL TRACTION COMPANY 


represent extremely poorefficiency. In fact, 
however, with the battery in operation, the 
60-kilowatt generator runs continuously 
at the constant average load, and at a 
point of high efficiency. Besides the very 
great saving in fuel effected by the use of 
this battery, the maintenance of the ma- 
chinery is reduced to a minimum, since 
all of the racking and jarring which 
would otherwise come upon the generators 
are removed. 








> 
Annual Report of the New York & 
New JerseyTelephone Company. 


The annual report of the New York 
& New Jersey Telephone Company has 
. just been made public and shows a high- 
ly satisfactory condition of affairs in the 
company’s business. The statement of 
the treasurer as to the result of the year’s 
operations for the year ending December 
31, 1899, shows net earnings of $763,- 
177.11. The resources of the company 
amount to the large sum of nearly $10,- 
500,000, and the growth of the business 
during the year considerably exceeded 
what was anticipated when the original 
estimates were made. During the year 
there was a total expenditure on the com- 
pany’s plant of $1,700,000 in round num- 
bers, and an additional investment in real 
estate of nearly $150,000. 
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not heretofore supplied with these facili- 
ties. 

Among other important pieces of work 
of this character should be mentioned the 
construction of an underground conduit 
from Jersey City to Newark for the ac- 
commodation of thetrunk lines of the com- 


pany connecting Newark and other sub- 
urban points lying beyond that city with 
New York. It has been planned to ex- 
tend this underground trunk system to 
Elizabeth during the coming year. This 
trunk line service is growing to be such a 
large factor in the development of the 
business that it becomes important, so far 
as. possible, to protect the trunk lines 
against the liability to interruption of 
service which so -frequently occurs from 
the destruction of overhead lines in cases 
of severe storms. 

The main central office, in Brooklyn, 
was removed during the year to the new 
building completed in the previous year 
at Willoughby and Lawrence streets. This 
most important exchange of the company, 
as well as one of the minor offices in 
Brooklyn, have been equipped with the 
new common battery switchboard. While 
this new system of central office operation 
involves a considerably Jarger outlay in 
original installation, it enables the com- 
pany to give more satisfactory service, and 
has many advantages over the systems 
previously in use. The improved service 
resulting from the change appears to be 
appreciated by the patrons. Plans have 
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Fie. 8.—Loap DIAGRAMS FROM THE PEEKSKILL STATION. 


and pay-station business have increased in 
about the same ratio as its exchange busi- 
ness. The receipts from these two sources 
amounted to $1,107,212.40, approaching 
very closely to the gross earnings from ex- 
change service. 

The underground’ plant of the com- 
pany has been extended in the larger ex- 
changes where it had been previously in- 
stalled, and new underground systems 
have been constructed at several points 


been completed looking to the equipment 
of all the larger exchanges of the com- 
pany with this system of operation, and 
the change will be made as rapidly as 
the necessary apparatus can be obtained 
and installed. 

The officers of the company are Charles 
F. Cutler, president ; W. D. Sargent, vice- 
president and general manager; Waldron 
Hoppins, secretary; Henry Sanger Snow, 
treasurer; Charles F. Cutler, W. D. Sar- 
gent and Joseph P. Davis, executive com- 
mittee. 
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THE STATUS OF THE ELECTRICAL 
INDUSTRY IN SOUTH ASIERICA.* 





THE OPPORTUNITIES AFFORDED AMERICANS 
_TN CONNECTION WITH ITS FURTHER 
DEVELOPMENT. 


BY CHARLES P. KING. 


Another prominent lighting company is 
the Companhia Luz Electrica Paraense, 
of which Senor Joao Alves de Freitas 
is the proprietor and manager. One 
400-horse-power engine und one of 200 
horse-power, both compound condensing 
and of American manufacture, are used 
and are giving satisfaction. In fact, this 
is essentially an American plant, although 
some few purchases were made in Europe. 
Most of the plant was purchased from the 
Western Electric Company, of Chicago, 
and orders for supplies are sent direct by 
Senor Freitas, who is both prosperous and 
reliable. 

Para does not contain one electric sup- 
ply house, so that a good opportunity ex- 
ists here for the establishing of such by 
competent electrical experts, who would 
also be able to install small plants. It is 
reported that a company headed by Mr. 
Charles R. Flint, of 30 Broad street, New 
York city, who is already largely inter- 
ested in numerous enterprises on the 
Amazon, will build an electric railway in 
Para in the near future. 

Manaos, 1,000 miles up the Amazon, 
with a population of between 40,000 and 
50,000, thanks to the energy of Mr. Flint, 
has an electric light plant and an electric 
street railway system, but it lacks tele- 
graphic communication with the outside 
world. There is a cable between Para 
and Manaos, but the Amazon current is 
so strong that the cable is not in work- 
ing order one month in the year. Trees 
and other obstructions break it frequently 
and it is constantly undergoing repairs. 
Both government and merchants are anx- 
ious to establish good telegraphic serv- 
ice and to this end the Amazonas state 
. government has entered into an arrange- 
ment with the Para state government to 
build a telegraph line. It will be an ex- 
pensive work, but no doubt will pay with 
the government subsidy. The present 
cable company receives quite a large sub- 
sidy. The new line has been started and 
about 180 miles have already been fin- 
ished. Large quantities of wire, etc., 
have yet to be purchased. 

At Pernambuco and Bahia, the leading 
commercial cities on the coast after 
Rio de Janeiro, there are electric. light 
plants and electric railway systems, but 
no large supply houses. The electric sup- 
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plies and machinery for the railway in 
Bahia were purchased in Germany, the 
road being owned by a German company, 
but these supplies have given great dis- 
satisfaction, and the road is frequently 
out of order. The manager of this com- 
pany in Bahia is Mr. Emyl Hayn. In 
Pernambuco the Brazilian Street Railway 
Company, Limited (an English Com- 
pany), owns the tramroads. 

Many other of the coast towns and cities 
between Para and Rio, such as Ceara, 
Maceio, Victoria, etc., have electric light 
plants but not railways. In Maceio the 
house of Adriano Loureiro & Company 
are importers of electrical machinery, etc. 

In Rio de Janeiro, the Companhia Jar- 
din Botanico, a Brazilian company, con- 
trols the electric tramway systems, and 
also furnishes electric light along its lines. 
The machinery, materials, etc., used in 
the construction of the lines and power 
plants came almost entirely from the 
United States, and mostly from the Gen- 
eral Electric Company, of New York. 
Mr.’ James Mitchell, an American, was 
sent down by this company to install the 
plant and after completing the work he 
accepted the position of superintendent, 
which position he held until: in 1896 
his growing electrical business, which had 
been started some time previous in a small 
way, compelled him to resign and give his 
entire attention to the numerous contracts 
for electric light and power installations 
that were thrust upon him by indus- 
trial establishments, etc. The light plants 
of many small towns nearby, such as Pe- 
tropolis, etc., have been installed by him, 
and in fact it may be said that he is by 
far the leading electrical engineer in 
Brazil to-day. The “Societe Anonyme 
du Gaz de Rio de Janeiro” has the con- 
tract for lighting the city by electricity 
until the year 1915. The plant of this 
company will soon be greatly enlarged. 
The distribution of the current is subter- 
ranean and the system of lighting arc 
lamps. 

In January, the government entered 
into a contract with Messrs. William Reid 
& Company, well-known engineers and 
importers, of Rua Visconde de Inhauma, 
48-49 Rio de Janeiro, for the exclusive 
right during a term of 15 years for the 
sale of electric energy produced by water- 
power and for its application to all indus- 
trial purposes except illumination in Rio. 
Messrs. Reid & Company will now take 
steps towards the construction of a power 
station on the main fall of the river Lage, 
at a distance of 37 miles from the city, 
where a power of 18,000 horse-power can 
be obtained. 
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The “Brazilianische Elektrizitats-Gesell- 
schaft,” a recently formed organization 
of German capitalists, has been authorized 
to operate here and elsewhere in Brazil. 
The company has a capital of $1,250,000 
and will construct and exploit all kinds of 
electric installations and will acquire ex- 
isting electric traction, lighting or tele- 
phone plants or concessions. Siemens & 
Halske, of Berlin, the Deutsche Bank, 
Heineman Electrical Company and others, 
and Theodore Wille & Company, of Rio 
and Sao Paulo, are members of this com- 
pany. Among other things this company 
will install a complete telephone system 
in Rio. 

It can be expected that many other com- 
panies will be established to work in this 
section, as there is no doubt of a grand 
field for such enterprises in the country, 
and it is to be hoped that American capi- 
talists will take advantage of the oppor- 
tunities offered and not allow the English 
and Germans to control all the paying 
industries in Brazil. Few countries 
offer such advantages for the establish- 
ment of electric power. It is impossible 
to get any distance from any of the larger 
cities without finding abundant water sup- 
ply and practically inexhaustible power. 

A Brazilian paper, commenting on this 
fact, says: “We firmly expect that before 
many years are over the Central (the 
leading railroad of Brazil) and many 
other railroads that now use steam will be 
driven by electricity. With millions of 
horse-power running to waste at our door, 
we are still compelled to import fuel at 
an enormous cost. When cheap traction 
is guaranteed by the use of the power 
Nature has so liberally bestowed, the 
greatest problemof thetime will have been 
solved. It is in the direction of electrical 
development that the metamorphosis of 
Brazil will be brought about. Let us be- 
gin with the Central Railroad and all 
the rest will follow suit. There is power 
enough wasted on the Little Pirahy alone 
to work the whole of the traffic up the 
Sierra to Barra and from thence onward. 
The only difficulty on the Central seems 
to be to keep away from rivers that could 
supply 100,000 times the power needed 
to drive them—a simple waste of raw 
material.” 

Many of the mining companies and cot- 
ton cloth mills throughout the interior, 
especially in the state of Minas Geraes, 
have plants now in operation, supplying 
them with both light and power. ° 

Several: of the plants of the mining 
companies, such as the one of the “St. 
John del Rey Gold Mining Company, 
Limited,” at Villa Novo de Lima, on 
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Minas Geraes, are fine plants, and come 
from the works of Ernest Scott & Moun- 
tain, of Newcastle-on-Tyne, England. 

Are and incandescent lamps, fittings 
carbons, wire of all kinds, electric bells, 
batteries, electricians’ tools and gloves, 
zines, sal ammoniac, etc., are in demand 
in the towns along the line of the Cen- 
tral Railroad between Rio and Sao Paulo, 
and Rio and Bello Horizonte, as these 
towns at present rely on the Rio mer- 
chants for their supplies. Bello Hori- 
zonte, the new capital of the state of Min- 
as Geraes, is a growing town of at present 
about 35,000 inhabitants, and is located 
right in the heart of the mining and cot- 
ton mill district, and practically at the end 
of the main line of the Central Railway. 
It is therefore in a position to supply, not 
only the mining and cotton mill compan- 
ies, but the towns of Sabara, Caethe, 
Sete Lagoas, Curvello, Ouro Preto (the 
old capital), Lafayette, and about 10 
other small towns on the line of the rail- 
road between there and Juiz de Fora. 
(about half way to Rio), that are lighted 
with electricity, with electrical goods. 

At Juiz de Fora another electrical 
plant is installed and here another agency 
for electrical sundries would do well in 
supplying, not only Juiz de Fora and the 
adjoining town of Mariana Procopio, 
but also the towns on the lines of the West 
of Minas and Leopoldina Railroads, which 
intersect the Central Railroad at Sitio 
and Areal, both near here. 

Along the line from Rio to Sao Paulo 
are also many towns in which it might be 
advantageous for American manufactur- 
ers to have agents. A competent sales- 
man, familiar with the Portuguese lan- 
guage, traveling through this section, 
could do wonders in the way of securing 
orders and appointing responsible agents. 

This may also be said of nearly all the 
interior cities, as attention so far has 
seemingly been paid only to the large 
cities on the coast, and even there not to 
the extent the trade possibilities are de- 
serving of. In Bello Horizonte the firms 
of A. Haas & Company, or D. Trompow- 
sky & Company, would make good agents. 

Sao Paulo, with a population of about 
300,000, has an electric light plant, but as 
yet no electric street railroad, although 
a Canadian company composed of Toronto 
and Montreal capitalists, under the title of 
“Sao Paulo Railway and Power Company, 


Limited,” with a capital of $6,000,000- 


has been at work since July of last year 
on a complete system for the city. Mr. F. 


S. Pearson, of 621 Broadway, New York 
city, is superintendent of the company. 
Waterfalls of about 8,000 horse-power, 
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from which it is proposed to obtain elec- 
tric power, have been purchased for about 
$55,500. The electric light company of 
the city is the Companhia Agua e Luz do 
Estado de Sao Paulo, with offices at Rua 
S. Bento, 59. Many private installations 
have been made in the industrial estab- 
lishments of the city. 

Santos, Porto Allegre, Pelotas, Rio 
Grande do Sul and other cities south of 
Sao Paulo possess electric light plants and 
many industrial plants such as the cotton 
mills at Rio Grande do Sul,-the woolen 
mill and brewery at Porto Allegre, etc., 
have electric light dynamos, of American 
manufacture. 

As the Brazilian Government does not 
collect detailed statistics of her import 
trade it is impossible to state the volume 
of the imports of electrical machinery and 
materials. It is, however, well-known 
that it is quite large and growing con 
stantly, also that it is controlled by the 
United States, Germany, England and 
Belgium, in the order named. 

The following firms or individuals 
are interested in the importing and in- 
stalling of electrical machinery: 

Rio de Janeiro: James Mitchell, Rua 
do Ouvidor 57; Barbosa, Moreno & Com- 
pany, Rua do Ouvidor 51; Haupt, Biehn 
& Company, Rua do Alfandega 53; Arens 
Irmaos, Rua do Quitanda 114; Victor 
Aslaender & Company, Rua Gen. Camara 
33; Alfredo M. Beral,- Rua Goncalves 
Dias 39; Leon Rodde & Company, Rua 
do Rosario 115; J. J. Marques, Rua Santa 
Louzia 80; F. F. Braga, Rua Goncalves 
Dias 48. 

Sao Paulo: Sartorio & Company, Rua 
Brigaderia Tobias;, Arens Irmaos, Rua 
Direita 8; Cia. Mecanica e Importadora, 
Rua 15 de Novembro. 

CHILI. 

Of the three large republics of the 
South, Argentina, Brazil and Chili, this 
is the one that is least developed .from an 
electrical point of view, as although elec- 
tric light plants are to be met with every- 
where in the cities and large towns and 
electric railways are also in evidence, the 


industrial establishments have not as yet’ 


realized the manifold advantages of elec- 
tric power in the operating of their works. 
In Valparaiso, Mr. Josiah Harding, M.I. 
C.E., representing a London syndicate 
under the title of the “Electrical Corpora- 
tion, Limited,” has acquired concessions 
from the municipality and will soon com- 
mence the construction of a large light and 
power plant for the purpose of supplying 
the necessary current, not only for the 
tramways of the city, but also for lighting 
and power throughout the city. Steam 
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will at first be used for generating the 
electricity, but water-power from the 
river Anconcagua will ultimately be trans- 
mitted electrically. 

In Santiago, the capital, the streets and 
public buildings are well lighted by elec- 
tricity. In Iquique, the principal north- 
ern port of Chili, all of the nitrate works 
are lighted by electricity. The machin- 
ery, etc., is all of American manufacture, 
and comes from the Westinghouse Com- 
pany, of Pittsburgh, who have a resident 
representative there who is always ready 
to negotiate for new installations, etc., 
and who looks after the plants continually. 

Concepcion, Talcahuano, Punta Arenas 
and Coronel have electric light plants. 

The most of the electrical machinery 
and materials imported by Chili comes 
from the United States, England and Bel- 
gium, although the Germans, who until 
quite recently were hardly known in the 
trade here, by the appointment of good 
agents are now building up a fair trade. 
In Valparaiso, Gunther & Company, of 
Gran Avenida, 14-16, are the agents of 
Siemens & Halske, of Berlin, and Saave- 
dra Benard & Company, of Gran Avenida, 
42, are the agents of The Electricity 
Joint Stock Company, of Nuernberg, 
Germany. 

The electric light plant now in exis- 
tence in Valparaiso is owned by the “Com- 
pania de Gas de Valparaiso,” of Calle 
Blanco, 420, and is valued at about 
$2,000,000 Chilian ($1 equal about 32 
cents). Otto meters and Siemens dyn- 
amos are employed. A private: telegraph 
company, which is quite progressive and 
has lines to all parts of the republic is the 
“Compania de Telegrafo Americano” 
(an American company), whose head office 
is at Calle Arturo Prat 51, Valparaiso. 

The following are firms in Chili who 
are importers of electrical materials and 
machinery : 

Valparaiso: M. A. Bolton, Palacio Jus- 
ticia 24-N ; Thorning Paludin, Plaza Ani- 
bal Pinto; Breymann & Hubener. 

Santiago: Youlton & Harris, Bandera 
184; Breyman & Hubener, San Antonio 
170; A. Goubet, Catedral 1137; Thorning 
Paludin, Pasafe Matte 40. - 

PERU. 

In Lima, the electric light and power 
plant has been recently greatly enlarged 
by the addition of American machinery. 
Senor Juan V. Peral, of Calle de San 
Pedro 103, owns and manages this plant. 
Most of the machinery and materials im- 
ported by Peru are from the United 
States, although some German and Eng- 
lish finds its way this far up the west 
coast. Callao also possesses a small elec- 
tric light plant. 

In Lima the following firms import and 
install electric light machinery: F. Guida 
& Company, Calle Huallaga 119; Oliveras 
y Valenca, Calle Union 189; E. Wagner, 
Calle Carabaya, 46. 
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Telephone Girls at Work. 
[From the New York Sun.]} 

“The telephone girl is the telepRone 
company, so far as the public is con- 
cerned,” said U. N. Bethell, general man- 
ager of the New York Telephone Com- 
pany, to a Sun reporter. “It is only in 
exceptional cases that the officers of the 
company and the subscribers come in con- 
tact. The burden of representing the 
company falls upon the girls. In spite of 
the funny papers and the worn-out jokes 
about the hello girls, we consider that 
the 1,300 young women employed in the 
telephone system of Manhattan form per- 
haps the most efficient, trustworthy and 
well-behaved class of women employees in 
the city. That may sound presumptuous ; 
but if you will go down to our operating 
room and examine the type of girl there, 
or if you will watch our girls as they flock 
out upon the street at the close of busi- 
ness hours, you will see what I mean. The 
objectionable telephone girl of tradition 
did exist and in some cases does still ex- 
ist in small towns, but there is no place 
for her in the telephone system of a large 
city. An alert intelligence, an agreeable 
and courteous disposition and manner 
and a talent for attending to her own 
business are the requirements that a girl 
must have if she wants to stay with us. 
If upon trial she proves wanting in any 
of these characteristics she is dropped. 
That is all. 

“T wish some one would put a fair esti- 
mate of the telephone gir] and her work 
before the public. In the first place, she 
does a nerve-trying work of which men 
are positively incapable. The experiment 
of using boys in the exchanges was tried 
again and again in the early days of the 
telephone, and invariably failed. The 
uverage boy hasn’t enough patience or 
courtesy to make the business run smooth- 
ly. He loses his temper, is gruff and 
surly, antagonizes the subscribers, is im- 
pertinent to the supervisors, and is gen- 
erally unsatisfactory. There are excep- 
tions to that rule, of course, and we have 
men operating our exchanges on the docks, 
in the commercial exchanges, etc., where 
a woman would be out of place. All the 
European cities have experimented with 
telephone boys, but they, too, fell back 
upon the girls, and I know of no city, save 
Munich, where the telephone girl isn’t 
having things her own way. 

“The work is hard. We realize that, 
but it is surprising how seldom the health 
of one of our girls fails. Marriage is the 
only thing that thins our ranks, and the 
same girls stay with us year after year. 
The prevailing good health we attribute 
to the precautions taken against over- 
fatigue. Every operator has a relief per- 
iod in the morning and another in the af- 
ternoon, which she may spend in the read- 
ing rooms, or, if she wants to lie down, 
in the rest rooms. If, for any reason, 
some one operator has an especially try- 
ing hour or two of work—as, for example, 
the girl who receives the Broad street calls 
during a sudden flurry in the Wall street 
markets—the supervisor, as soon as the 
rush slackens, sends her to the rest room, 
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where she lies upon a couch in absolute 
quiet, until her nerves are steady and she 
feels ready for work. In case of illness 
the same thing is done, and if, in the 
judgment of the head operator. it is nec- 
essary, a girl may always be excused to 
go home. 

“We keep enough relief operators to fill 
all vacant places. The lunch interval lasts 
40 minutes, so there need be no hurry and 
consequent indigestion. We have com- 
fortable, quiet dining rooms, where mat- 
rons serve free coffee and tea to the girls, 
who bring their own luncheons. 

“One thing that the girl seems to -ap- 
preciate especially is the fact that there is 
no necessity of their appealing to any 
man for excuses. The head-supervisor 
or operator has absolute authority to grant 
ielief hours and leave of absence, if the 
girl’s explanations seem satisfactory to 
her; and, although the managers are men, 
they have little or nothing to do with the 
girls, save when one of the latter is re- 
ported, by a supervisor for some delin- 
quency. All this consideration of the 
girl’s comfort and feelings isn’t a ques- 
tion of philanthropy. It is a matter of 
good business. The operators are valu- 
able to us and their work is trying. It 
pays us to reduce the nerve-strain to the 
minimum and get satisfactory service. 
That the girls appreciate the consideration 
is proved by the fact that they very rarely 
presume upon their privileges. 

“We are taking on new girls every day, 
but we choose them very carefully, and 
they are in training for weeks before they 
have any definite responsibility. <A 
green hand sits beside an expert, listens 
to her and watches her work, until she 
gets a clear idea of the system. Then in 
slack hours the newcomer takes a place 
at the board and the old hand shows her 
how to do the work. Some of the girls pick 
it up rapidly Others are slow. Some can 
never learn. Unless a girl has a certain 
quickness and alertness a college educa- 
tion will not make her 1 successful tele- 
phone girl. Our most satisfactory em- 
Tloyees come to us when they are about 
17 years old and have. just finished their 
public school course. If we try a girl at 
all we give her a fair, patient trial. When 
she doesn’t learn under one teacher we 
give her another who may, in some way, 
clear up the fog for her, but if after a 
few weeks she is still confused and dense 
we have to let her go. 

“Just now we are planning the es- 
tablishment of a school for employees. 
That will do away with the hindrance 
and inconvenience of teaching in the 
operating room. We shall have dum- 
my switchboards in the school and the 
girls will not only be taught the technical 
termsand theory, but will have had enough 
practice to make them skillful and self- 
confident before they ever attempt the 


regular work.” 


There is a popular impression that, 
with the increase of automatic telephone 
devices, the telephone girls have grown 
fewer and further bétween; but that is a 
mistake. Various ingenious devices for 
automatic telephone exchange have been 
invented and, in a small way, worked with 
a degree of success; but to the telephone 
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system of a city, the intelligent operator 
is an absolute and vital necessity. _Tele- 
phone numbers and connections may be 
mapped out and worked automatically 
on a small scale; but, apparently, 
nothing save human intelligence can 
handle the complications of a great 
system. New York has 40,000 tele- 
phone stations, the largest city system in 
the world, and larger than the telephone 
system of the entire country of Ausiria, 
Belgium or Holland. The long-distance 
service, toll charges, message rates and a 
host of other comparatively new details 
pile up the problems and complications 
of the telephone service. 

“It would be absolutely impossible,” 
said Mr. Bethell, “to handle the business 
in any way save through individual oper- 
ators. We strain every effort to increase 
the automatic efficiency of our mechani- 
cal contrivances ; but back of the board is 
the girl. Her work is being lightened in 
one way, but complicated in another. The 
new problems arising would increase the 
required number of girls wonderfully, if 
the automatic improvements did not bal- 
ance the thing. As it is, the number of 
girls employed has increased in direct pro- 
portion with the growth of the business. 
In 1896 there were 476 girls and 13,345 
subscribers. At the first of the year 1900 
there were 1,282 girls and 37,716 sub- 
seribers. It is nonsense to say that the 
telephone girl is dropping out and losing 
her usefulness. She doesn’t come so much 
into contact with the subscribers. That 
is all. The buttons do the work, but some 
one must press them, intelligently. A girl 
can do more work than she once could, 
but there is infinitely more work to be 
done. The telephone girl is a big factor 
in modern life.” 





iit 
A Word of Caution About Liquid Air. 
[From the Engineering and Mining Journal.] 

The advertisements which are now ap- 
pearing in the papers all over the country 
of companies which are to furnish liquid 
air on a large scale must be accepted with 
a great deal of caugion. The public 
mind has been very adroitly worked, up 
for the reception of these by lectures, 
paragraphs in the press and other well- 
understood methods. Undoubtedly liquid 
air possesses some valuable properties and 
many striking experiments can be per- 
formed with it. It is not by any means 
certain yet that it can be prepared, trans- 
ported and used economically on a com- 
mercial scale ; or that the difficulties in the 
way have been overcome. We do not say 
that they may not be overcome in the 
future; but to talk, as the advertisements 
do of the certainty that liquid air will 
soon largely replace steam in furnishing 
motive-power, is going entirely too far. 
Such assertions have no present basis of 
fact to warrant anyone in making them. 
The liquid air people have a great deal to 
do yet before they can establish their 
claims or carry on business on a scale 
that will warrant the organization of 
$10,000,000 companies. The question of 
validity of patents is also quite an open 
one. It is doubtful if there is any valid 
patent on this subject. 
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A Focusing Series Arc Lamp. 


One of the greatest problems that has 
presented itself to designers of arc lamps 
has been that of keeping the arc constant 
at one point so that a single spherical 
globe suspended under the are would 
serve, distributing the light to the great- 
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Fig. 1.—MECHANISM OF FocusiING SERIES 
Arc LAMP. 


est advantage and leaving no shadow un- 
der the lamp itself. The type of arc 
lamp that is illustrated herewith is de- 
signed to obviate this trouble, and con- 
sists of a feed mechanism of the direct- 
acting shunt-feed type, together with a 
focusing device feeding both carbons into 
the arc at a rate of speed proportional to 
their consumption. 

Fig. 1 illustrates the mechanism of the 
lamp with great clearness. It is claimed 
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by the makers, the Fort Wayne Electric 
Works, Fort Wayne, Ind., that the series 
magnet which strikes the arc when the 
current is turned on consumes only three 
to six and five-tenths watts, dependent 
upon the power of the lamp, while the 
shunt magnets are so proportioned as to 
move their armature through its total 
range with a pressure -variation of only 
three volts. The clutch for feeding the 
carbon is of a new design which is claimed 
to be self-cleaning and not liable to stick. 
The cutout action is also novel in this 
lamp, working to short-circuit the series 
or separating magnet, thus allowing it to 
drop the carbons together. The focusing 
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Fie. 2.—Focustne GEARING OF SERIES ARC 
LAMP. 


mechanism is clearly illustrated in Fig. 
2, which exhibits the peculiar feature of 
balance and symmetry that is character- 
istic of this lamp. Fig. 3 shows the com- 
pleted lamp ready for operation. The de- 
sign of its exterior is pleasing and pos- 
sesses the great merit of simplicity, which 
is so often lacking in current types of arc 
lamp design. 
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A New York Air-Power Car Blows Up. 


A compressed air bottle in one of the 
cars of the Twenty-ninth street crosstown 
line of the Metropolitan Street Railway 
Company burst early in the morning of 
March 10, while the car was in the barn 
in Twelfth avenue, between Twenty-third 
and Twenty-fourth streets, New York 
city. Three men were badly injured and 
half a dozen employees who were in the 
vicinity were more or less cut by broken 
glass. The car was demolished. It will 
be remembered that a similar accident 
occurred in the car barn adjoining the 
power house in 135th street, near Lenox 
avenue, a few years ago. 
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Annual Report of the Commercial 
Cable Company. 


The Commercial Cable Company held 
its annual meeting a few days ago, and 
for the year ending December 31, 1899, 
the report shows that net traffic earnings 
from cables and land lines have increased 
$319,097 over 1898. Out of the balance 
to the credit of revenue account there has 
been set aside a sum of $350,000 as an 
addition to the reserve fund and also 
$150,000 to the fund for insurance. The 
reserve fund now amounts to $3,475,631, 
and the insurance fund to $356,419. Af- 
ter providing for all operating expenses 
and reserve, the balance, including the 
amount brought forward from 1898, 
amounts to $1,748,063, out of which has 
been paid for interest on bonds and de- 
benture stock the sum of $720,000, and 
for dividends and bonus on capital stock 
$800,000, leaving a balance of $228,063 





Fig. 3.—THE Focusine Serres Arc Lamp, 
° CoMPLETE, 


carried forward:to the present year. The 
old board of directors was reelected, as 
follows: John W. Mackay, James Gordon 
Bennett, the Right Hon. Lord Strath- 
cona, Gardiner G. Howland, Charles R. 
Hosmer, Colonel William Jay, Thomas 
Skinner, George G. Ward, Clarence H. 
Mackay, Sir William C. Van Horne, Al- 
bert B. Chandler, Edward C. Platt and 
Dumont Clarke. ; 
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SCIENCE BREVITIES 


Phosphorescence of Used Roentgen 
Tubes—M. S. Leduc, in a paper read 
before the Association Francaise, at Bou- 
logne, says that a Roentgen tube after 
working remains luminous in the dark, 
with a uniformly distributed white light. 
This luminosity can be started afresh by 
heating the tube, and is a maximum at a 
particular temperature. It is not due to 
rarefied gas in the tube, for the result is 
the same if the tube has become filled 
with air. The glass of the Roentgen tube 
before being used does not present this 
phosphorescence ; it is an acquired prop- 
erty, apparently due to the action of high- 
tension electricity. ‘The property is lost 
on repeated heating. 

A Magnetic Anomaly —'The London 
Electrician says that one of the most ex- 
traordinary magnetic anomalies is 
presented by the province of Kursk, 
in Russia. At the invitation of the 











Imperial Russian Geographical Soci- 
ety, the French Minister of Public 
Instruction sent Professor Moureaux 


to make a magnetic survey of that 
region. Taking the town of Kursk as a 
base, Professor Moureaux made excur- 
sions to 109 different stations in the prov- 
ince. The plateau between the Plota and 
Solotinka rivers extends over an area of 
about two square miles. In this restricted 
area the declination was found to vary 
from 34 degrees east to 96 degrees west, 
and the inclination from 48 degrees to 79 
degrees, values which correspond respec- 
tively to the normal inclinations in Mo- 
rocco and Spitzbergen. But the most 
remarkable abnormality is to be found 
in the intensity, which yielded horizontal 
components varying from 0.50 to 0.59, 
and vertical components exceeding 0.97. 
The observations have since been 
continued by Professor Leyst, of Moscow, 
who found a point near Kotchetowka, 
where the dipping needle points vertically. 
There is nothing observable in the sur- 
face conditions of this region to explain 
its magnetic characteristics. It is a roll- 
ing country, covered with a very fertile 
black soil reposing upon cretaceous rock. 
No iron has been found down to depths of 
600 feet below the surface. 

A Machine for Sorting Steel Balls —An 
inventor of Schweinfurt, Bavaria, has in- 
vented a new machine. for the sorting of 
steel balls according to quality, and it 
prevents the cracked balls being passed as 
perfect. Formerly it was tried to sort out 


the cracked balls (which can not be 
avoided even by using the best quality of 


ELECTRICAL ‘REVIEW 


steel) by skillful workmen examining each 
ball by the aid of a magnifying glass. 
This entails a great deal of work and 
time, and is, after all, not reliable, as many 
of the defects can not be detected by a 
magnifying glass. The working of the 
machine is based on purely physical laws, 
especially the law relating to the rebound 
of elastic objects. In brief, it consists 
of a cylinder provided with a piston, which 
moves up and down upon a fixed axle. 
The balls are placed on the top of this 
piston and they are raised by mechanical 
means and are allowed to drop over the 
edge of the cylinder down an inclined 
flange. The balls all describe a parabolic 
trajectory which is practically independ- 
ent of the condition of the balls. The 
balls then rebound upon an impact sur- 
face and those having the desired degree 
of elasticity will clear a stop or barrier 
formed by a ring, while balls which owing 
to a defect in hardness or homogeneous- 
ness having an inferior degree of elastic- 
ity will strike the barrier and fall back 
into the central space. This is a very 
ingenious and clever invention, says the 
Scientific American, from which we quote 
this paragraph. 


Radiography with Three-Phase Currents 
—aAn interesting communication on this 
subject was recently presented to the Aca- 
demie des Sciences by M. Delezinier. The 
employment of three-phase currents for 
radiography, by means of tubes with three 
poles, was theoretically indicated two or 
three years ago. Radiguet showed last 
year that when an induction coil is con- 
nected with two of the three terminals of 
a three-phase circuit, a Tesla flame ap- 
pears between the terminals of the sec- 
ondary. A tube does not light up unless 
the exhaustion is diminished, and then it 
lights up throughout for an instant only 
and breaks. The author solves the prob- 
lem by interposing an electromagnet with 
laminated core, consisting of two straight 
branches mounted at an angle of 120 de- 
grees and provided with two coils wound 
in opposite senses, in the primary cir- 
cuit. The Wehnelt interrupter then 
works well for hours, and the light of the 
tube is so uniform and perfect that its 
intermittence can only be detected by 
stroboscopic methods. Of variable rate in- 
terrupters, that consisting of a vertical 
coil with its lower end in mercury works 
best, especially if it be so regulated that 
the phase utilized is between 37 and 37. 
When the terminals of the indicator are 
reversed, the illuminated zone is not dis- 
placed. It is just as active photographic- 
ally, and only a little less effective on the 
screen. 
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ELECTRIC RAILWAYS 


The Warren, Brookfield & Spencer, 
Mass., Electric Railroad Company has 
petitioned the legislature for the right to 
raise $70,000 to buy new equipment. 


The Pottsville, Pa., Union Traction 
Company has begun work on a new trol- 
ley road, to be built through the Hecksher- 
ville Valley, from Pottsville to Glen Car- 
bon. It will be 10 miles in length. 


The consolidation of the Port Norfolk, 
Va., Electric Railway, the Portsmouth, 
Pig’s Point & Newport News Railway and 
Ferry Company and the Norfolk County 
Ferries, connecting Norfolk, Portsmouth 
and Berkley, has been effected under the 
new charter. H. L. Maynard, of Ports- 
mouth, is president, and Gustavus Ober, 
of Baltimore, is vice-president of the con- 
solidated companies. 











The electrical equipment of the elevated 
roads in New York city, controlled by the 
Manhattan Railway Company, is in prog- 
ress, and the third rail, which is to con- 
vey motive power, has been laid over one- 
half of the 109 miles of track in the com- 
pany’s system. The company is about 
ready to let contracts for its power houses, 
and bids for the construction of an ex- 
tension of the elevated road from Tre- 
mont to Bedford Park will be asked for 


very soon. The extension is expected to 
cost about $1,000,000. The change from 
steam to electricity as the motive power 
for the elevated roads is expected to be 
made within a year. The Manhattan 
Railway Company expects to spend about 
$10,000,000 in all the improvements, 
changes and extensions. 


The Cincinnati & Hamilton Electric 
Street Railway and the Miami Valley 
Traction Company have been consolidated 
and the organization of the New Southern 
Ohio Traction Company has been com- 
pleted. The new company has begun to 
operate over 51 miles of track. The of- 
fices of the company will be in Hamil- 
ton, but the directors’ meetings will be 
held in Cleveland, where many of them 
reside. J. J. Sloat will be the general 
manager. The stockholders elected the 
following board of directors: William 
Christy, M. J. Mandelbaum, H. Clark 
Ford, James Christy, Jr., Peter Schwab, 
A. E. Aiken, D. K. Kimberly, H. R. New- | 
comb, A. B. McNairy, R. A. Harmon, 
R. M. Parmater and H. A. Sherwin. The 
directors elected the following officers: 
President, William Christy, of Akron; 
vice-president, M. J. Mandelbaum, of 
Cleveland; second vice-president, H. 
Clark Ford; secretary-treasurer, F. P. 
Pomeroy. 
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Views, News AND INTERVIEWS 








According to a Dublin paper a live rat 
and a dead dog lately succeeded in tip- 
setting the even tenor of the electric light 
und tramways to a marked extent, says 
our London namesake. The former 
gnawed through the insulation of one 
of the lighting cables, was duly elec- 
trocuted, and short-circuited the mains, 
thereby extinguishing a number of lamps ; 
the latter floated into the suction pipe of 
the Ringsend power station, cut off the 
water supply, and brought about the tem- 
porary stoppage of the whole of the tram- 
way service. 





The punkah coolies in the High Court, 
at Calcutta, India, have been replaced by 
electric fans. 





An’ automobile ran wild in this city 
yesterday and did some damage. There 
are very few accidents of this sort, the 
electric cab being for the most part a very 
well behaved conveyance.— New York 
Evening Sun. 





The corporation of Glasgow, Scotland, 
has, by a large majority, decided not to 


ullow advertisements in its street railway 
cars. 





A dinner was held recently at the Auto- 
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are taking out to South Africa two trains, 
both drawn by small traction engines. 
Each train consists of a tender and store 
wagon and two light gun carriages, each 
bearing an electric search light projector, 
and a two-wheeled carriage bearing a 
drum of electric cable. The purpose of 
the train is to provide a light and mobile 
service of electric searchlight for use at 





A Dry BatTery GaAs ENGINE IGNITER. 


the front. Mulescan be harnessed to the lim- 
bers bearing the projectors, which can be 
separately taken to any spot desired—the 
cable unrolling from the two-wheeled ve- 
hicle as the limber is drawn over the coun- 
try. The traction engines work the dy- 
namos from which the necessary electric 
current is provided. Half the detachment 
—some 20 men—are provided with bicy- 
cles, on which are fitted drums containing 
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AN ELEctTRIC BURGLAR SCARE. 


mobile Club, London, in honor of Maj. 
R. E. Crompton, a member of the commit- 
tee of the club, who is about to leave for 
South Africa in command of a detach- 
ment of the Electrical Engineers’ Volun- 
teer Corps. Major Crompton and the offi- 
cers and men of the detachment have been 
incorporated as an arm of theregularserv- 
ice. The English papers state that they 


fine telegraph or telephone wire, and by 
this system it is hoped that over any rid- 
able ground three cyclists can lay a mile 
of field telegraph in 15 minutes—or 20 
over ground where the machines ‘have to 
be pushed. 





A new service of automobile cabs will 
be introduced in Paris. 
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Gas Engine Ignition by Dry Batteries. 

The illustration which is shown here- 
with represents a neat and convenient ar- 
rangement of dry batteries and spark-coil 
for gas-engine work. The battery cells 
weigh about eight to eight and one-half 
pounds each and are seven inches high by 
four and one-half inches square. The 
batteries are packed in boxes holding 
from three to six, and a 
space is provided in front 
of the box for the spark 
or induction coil. A 
series of small resist- 
ances are arranged in 
circuit with the bat- 
teries and adapted to be 
gradually cut out as they 
lower in output through 
long use, thus permitting 
the batteries to work 
steadily at the required 
power throughout their 
life. It has been found 
singularly enough, that the “scraping” 
method of producing the spark in the gas 
engine is preferable to the “butting” meth- 
od and seems to produce the best results 
with a given battery. 

This type of the familiar “O. K.” dry 
battery. is manufactured by the Non- 
Polarizing Dry Battery Company, of New 
York city, which has already produced 


many other types of battery outfits for 
different purposes. 
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An Electric Burglar Scare. 


In these days of bells, when the noise of 
the electric bell is so familiar that the 
average householder will not awaken for 
telephone, door bell, alarm clock or any 
other tinkling music of that character, it 
has been considered worth while by an 
enterprising firm to devise a machine 
which shall give a burglar alarm that will 
wake any gne except the “Seven Sleepers 
of Herculaneum,” and at the same time 
frighten the would-be burglar out of his 
wits, It is called the electrical burglar 
and fire-alarm ‘gun, and the illustration 
clearly exhibits its method of operation. 

A heavy plunger is held up by a trigger 
which may be released by an electromag- 
net connected with the usual window and 
door springs, and also if desired with ther- 
mostats placed about the house. The 
plunger falls down a tube at the bottom of 
which is a receptacle for a large blank 
cartridge. When the burglar lifts. the 
window sash or opens the door the plunger 
falls, the cartridge explodes with a tremen- 
dous report, thoroughly awakening the 
household and startling the burglar. 

In case of fire the alarm is certainly 
more effective than that given by the bell. 
The machine is made and installed by the 
Garl Electric Company, Akron, Ohio, and 
has already been adopted in many resi- 
dences, offices, banks, etc. 
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Telephone, Telegraph and Cable 
Company of America. 


President W. J. Latta, of the above 
company, has issued to the company’s 
stockholders the following circular under 
date of March 7, 1900: 

In connection with the notice of the 
assessment of $2.50 per share upon the 
stock of the Telephone, Telegraph and 
Cable Company of America, which will be 
payable May 1, the management feel that 
it is proper to advise you generally of the 
present situation of the company. 

At a meeting of the board of directors, 
recently held, well known gentlemen were 
elected thereto, so that the board as now 
constituted stands as follows: 

Harrison E. Gawtry, John Jacob Astor, 
George Crocker, Oakes Ames, Joseph B. 
McCall, James E. Hays, Charles W. 
Morse, Henry R. Wilson, Daniel O’Day, 
Z. S. Holbrook, Hugh J. McGowan, Will- 
iam J. Latta, William H. Gelshenen, 
Frank Tilford, Martin Maloney, Charles 
E. Adams, J. Henry Cochran and Francis 
M. Jencks. 


This indicates to you that the-policy of 


the company will be one of conservative 
management, with a vigorous prosecution 
and development of the various phases 
of its business which it is authorized to 
conduct under its charter. 

The Company has recently acquired acon- 
trolling interest in the Erie Telegraph 
and Telephone Company, which possesses 
practically all of the telephone business 
of seven states—North and South Dakota, 
Minnesota, Wisconsin, Texas, Arkansas 
and Michigan. This is a most important 
acquisition, constituting the foundation 
on which can be built an extensive system 
of long-distance lines, and insuring the 
linking together of cities now and here- 
after to be occupied, into one comprehen- 
sive whole. 

Your company at the present time is 
controlling the operating of over 115,000 
telephones with very profitable results. 

The financial arrangements of the com- 
pany are being carefully considered, and a 
plan has been outlined by which any fut- 
ure assessments on the stock of the com- 
pany will be made under such conditions 
as to impose no hardship and will insure, 
we believe, the most satisfactory returns. 
It has been thought by many of our stock- 
holders that the rapid development of our 
company might make necessary the im- 
mediate and continued calling in of the 
balance of our unpaid capital; but it is 
believed that this can be substantially 
avoided by the proposition now under con- 
sideration, without at the same time en- 
dangering the great future of the com- 


pany. This plan will also give our pres- - 


ent stockholders the direct financial bene- 
fit accruing to them from the absorption 
of the Erie Telegraph and Telephone 
Company. 

Arrangements will be made to list the 
stock of the Telephone, Telegraph and 
Cable Company of America. 


eo 





President Rossiter, of the Brooklyn 
Rapid Transit Company, Brooklyn, N. Y., 
is enjoying a vacation in the South. 
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A Carbon Contact Telephone Trans- 
mitter of Novel Design. 

The illustration shown herewith repre- 
sents a novel type of telephone trans- 
mitter which is claimed to possess some 
features of extraordinary merit. As will 
be readily seen from the engraving, which 
represents a section of the transmitter, 
a cone of carbon is attached to the vibrat- 
ing diaphram and fits into a conical cup 
or carbon attached to the back of the in- 
strument by means of springs. This cup 
is divided into two semi-circular and equal 
parts and the conical point of the dia- 
phram tends, in advancing into the cup, to 
separate these two halvés, its action being 
restrained by the springs, by which they 
are attached to the binding posts, going 
through the back of the instrument as 
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A Carson Contact TELEPHONE TRANSMITTER. 


is well shown by the illustration. It is 
stated by the inventor, Mr. Morris C. 
Mengis, that this transmitter has given 
excellent results both as regards its loud- 
ness and distinctness of articulation. 


ooo 


To Raise Rubber in Hawaii. 


Secretary of Agriculture Wilson is 
quoted by the New York Sun as follows: 
“There is no reason in the world why we 
can not raise rubber in Hawaii. The 
climate is ideal in most parts of the is- 
lands, and as there are all kinds of soils 
it looks as though all that were needed to 
put the growing of rubber trees upon a 
paying basis is the treesthemselves and the 
proper care devoted to their cultivation. 
As soon as possible, agents for the Agri- 
cultural Department will gather together 
at least 100,000 rubber trees for the big 
experiment. The trees will be secured 
mostly from Brazil, but some may come 
from Mexico and Central America. Then, 
as soon as Congress gives us the money, 
we will go ahead in a scientific, systematic 
manner with the work. The United 
States imports every year $30,000,000 
worth of rubber. Why can’t we save that 
money, and, in addition, derive a goodly 
revenue from the sale of our rubber to 
other countries ?” 
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Cable Company’s Employees to Become 
Stockholders. 

Three hundred picked employees of the 
Commercial Cable Company of New York 
city were recently made happy by the an- 
nouncement that they were to be per- 
mitted to subscribe for shares of the com- 
pany at par, each employee being allowed 
five shares if he wished to take that many. 
As the stock of the company is quoted at 
about $190, it follows that the employees 
get more than $900 for $500. No one 
was permitted to buy more than five 
shares. John W. Mackay, president of 
the company, is credited with the idea of 
distributing some of a new issue of stock 
in this manner among the employees. - 


———_2-—_ ; 
Wireless Telegraphy for Ocean Flyers. 


The North German Lloyd has decided 
to equip all its swift steamships with wire- 
less telegraph apparatus to announce their 
proximity to the German coast. The 
Kaiser Wilhelm der Grosse, on her last 
voyage, made a successful experiment over 
a distance of 35 miles. 

The question of installing wireless tele- 
graph apparatus on the Nantucket Shoals 
Lightship, off the Massachusetts coast, is 
under consideration by the Lighthouse 
Board. Incoming steamships, similarly 
equipped, could thus be reported many 
hours before they could be sighted at Fire 
Island. 





No Import Duty on Electricity. 


Assistant Secretary of the Treasury 
Spaulding has said that he will not at 
this time take up the question of the 
dutiability of the electric current passing 
from the United States to Canada, and 
vice versa. He had been asked several 
weeks ago by people in Buffalo to decide 
whether the Ontario Power Company at 
Niagara Falls, Ont., ought not to pay a 
duty on the electricity supplied in Buf- 
falo. An inquiry to this effect was made 
of Assistant Secretary Tichenor several 
years ago, and it was then held that no 
charge could be made. 

——_+-e-—__ 


To Grow Flowers by Electricity. 


Mr. Anton Schultheis, a member of the 
Queens Borough School Board, has a 
large pink-growing establishment in As- 
toria, Long Island. He is having an out- 
fit put into his greenhouses by which,..as 
he expresses it, the plants will be fooled 
and will do double work. He has signed a 
contract with an electric company for the 
installation of a lighting outfit, and very 
soon his plants will have light 24 hours a 
day. 
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A Direct-Coupled Kerosene-Oil Motor 
Generating Plant. 


The introduction of the electric light 
into many isolated situations has been 
slow on account of the difficulty of se- 
curing a prime moving apparatus which 
shall not require the constant attendance 
imposed by a steam plant and not involve 
the dangers from fire inseparably con- 
nected with the use of gasoline. The out- 
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The engine is of the Otto type in that 
it works on the four-cycle plan. Its gov- 
erning is entirely automatic and it is 
claimed by its maker, the General Power 
Company, of New York, that the difficult 
problem of complete combustion of heavy 
vil in an engine of this character has been 
solved in it with great success. The ex- 
haust is said to be entirely colorless when 
the engine is properly adjusted. 


A Drrect-CouPLEp KEROSENE-O1L Motor GENERATING PLANT. 


fit illustrated on this page is one in which 
a four-cycle oil-burning internal combus- 
tion engine, running at 350 revolutions 
per minute, is used, direct-coupled to a 
small multipolar dynamo, the whole being 
designed to run without attendance and 
to be self-governing under all ordinary 
conditions of load fluctuation. The fuel 
used in the engine is commercial kerosene 
oil which, on account of its low price, 
safety and ease with which it may be ob- 
tained anywhere, combines many elements 
of desirability for motors of this charac- 
ter. 


In this motor, which is known after its 
inventor as the Secor engine, an upright 
form has been adopted to give better dis- 
tribution of weight on the foundation and 
to insure better distribution of wear in 
the working parts. The vertical frame of 
the engine consists of forged steel col- 
umns, the whole structure being open so 
as to render the working parts easily ac- 
cessible. The method of governing is one 
of the unique points of the machine. A 
micrometer adjustment varies the im- 
pulses or energy of the explosive combus- 
tion of the mixture of kerosene-oil vapor 
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and air, instead of dropping out an im- 
pulse once in a while as in the more famil- 
iar Otto form. Kerosene oil is inducted 
into the cylinder cold and in the liquid 
form, without passing through any car- 
bureter or other vaporizing device. The 
feed is automatic and by gravity, dispens- 
ing with feed pumps. The ignition point 
is also automatically controlled so that all 
shock and undue violence of explosion is 
avoided. A point of considerable merit 
in the design is that an initial explosion 
may be had without cylinder compression, 
making the engine much easier to start 
than if the reverse were true. It is 
claimed that the combined outfit illus- - 
trated in the accompanying engraving 
runs with a variation of less than one volt 
in 110 at the generator between extremes 
of load, and that once started it requires 
no attention, save an occasional oiling. 
a 
David Hughes Scholarship. 

At a recent meeting of the London In- 
stitution of Electrical Engineers the presi- 
dent intimated that Professor Hughes has 
bequeathed thesum of £2,000 for the foun- 
dation of a “David Hughes Scholarship” 
in connection with the Institution. The 
late Professor in his will directs that the 
money bequeathed to the Institution shall 
be invested by them in any manner for the 
time being authorized by law for the in- 
vestment of trust funds, for the purpose 
of founding in connection with that Insti- 
tution a scholarship fund to be called the 
David Hughes Scholarship Fund. The 





- annual income produced by the invest- 


ments shall be given each year to a stud- 
ent preparing himself for the career of 
an electrical engineer, under conditions 
cimilar in all respects to those under which 
the fund now known as the Sir David 
Salomons Scholarship Fund is adminis- 
tered. 





— 
Wire Pools. 

The Exectricat Review understands 
that the manufacturers of bare copper 
wire in the United States have formed 
another pool and that the price of bare 
copper wire may be expected to advance. 
It is also understood that the manufac- 
turers of weatherproof covered wire will 
shortly form a pool of their own. 

a AR 

The hearing in the matter of appoint- 
ing a permanent receiver for the Third 
Avenue Railroad Company, of New York 


city, has been postponed from March 14 
to March 16 by Judge Lacombe, of the 
United States Circuit Court. Ex-Mayor 
Hugh J. Grant, temporary receiver, will, 
it is expected, be appointed permanent 
receiver. 
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OUR CANADIAN LETTER. 

CuatuaM, N. B.—The Chatham Elec- 
tric Light Company is seeking incorpora- 
tion. 

Cranton, OntT.—This village will be 
lighted by electricity from the power house 
at Lucan. 

Crepiton, Ont.—Steps have. been 
taken by private individuals to put in an 
electric light plant. 


NIAGARA Fatis, Ont.—It is rumored 


that the power house of the Niagara Falls . 


Park and River Railway will be rebuilt. 


WINNIPEG, Man.—The Suburban Park 
Railway Company will ask for authority 
to extend their lines to a point within this 
city. 

Drayton, Ont.—The electric light 
plant has been purchased by Adams Bros., 
who purpose putting in a 60-horse-power 
engine. 

NapaNEE, Ont.—The corporation has 
invited tenders for lighting the streets of 
the town for a term of years by gas or 
electricity. 

YarMoutuH, N. 8.—The town proposes 
installing an electric light plant. The 
contract for the street lighting expires 
July next. 


Toronto JunctTion, Ont.—The To- 
ronto Suburban Electric Railway Com- 
pany may extend their road to Islington 
and Cooksville. 


BEAURIVAGE, QuE.—The corporation of 
Beaurivage has applied to the Quebec 
Legislature for authority to construct an 
electric railway. 

Sr. Joun, N. B.—It is understood that 
application will be renewed for a provin- 
cial charter to operate a street railway in 
Fairville and Carleton. 

OTrrawa, Ont.—The Ottawa Electric 
Railway Company will install a water- 
works system at Brittania Bay and will 
also build an observatory building. 

Batuurst, N. B.—The Bathurst Power 
Company is seeking incorporation to build 
dams and install electric and steam plants 
on Nepisquit and Tetegouche Rivers. 

Hatrrax, N. S.—The electric light 
committee of the City Council last week 
visited available sites for establishing a 
power house for the municipal electric 
light plant. 

Gatt, Ont.—Stewart Clark, the pro- 
moter of the proposed Port Dover, Galt 
and Goderich Electric Railway, states that 
sufficient capital has been secured to build 
the road. 

Ferniz, B. C.—The Crow’s Nest Pass 
Electric Light and Power Company is 


ELECTRICAL REVIEW 


seeking incorporation to develop water 
power and supply electric light and power 
in this vicinity. 

Kamioors, B. C.—Peter Ryan and 
John Shields, of Toronto, Ont., have made 
a proposition to supply the corporation 
with water and electric light. They agree 
to install a modern electric and pumping 
plant. 


Toronto JuncTION, Onv.—The Fire 
and Light Committee have decided to en- 
gage an electrical expert to report on the 
required improvements to the electric 
lighting plant. 

HeEspPELER, OnT.—The question of re; 
newing the electric lighting contract has 
been taken up by the village Council. It 
has been suggested that an incandescent 
plant should be put in. 


Woopstock, Ont.—The Council has 
accepted the proposition made by a syndi- 
cate to construct an electric railway in 
this town. J. C. Wallace is representing 
the promoters. 


Toronto, Ont.—The city engineer has 
submitted a list of street railway exten- 
sions that have been recommended by the 
City Council, but have not yet been con- 
structed by the company. 


Toronto, Ont.—W. J. Clark, of. this 
city, has made application to the Ontario 
Legislature for incorporation of a com- 
pany to construct a railway (electric) 
from Mine Centre to Dryden. 


Vancouver, B. C.—James Ferguson, 
of New York, is here in connection with 
a scheme to develop electric power from a 
fall on Slave River, 20 miles distant. He 
will expend $200,000 on the work. 


Wooppripee, Ont.—Vaughan Town- 
ship Council is considering an applica- 
tion from the Suburban Electric Railway 
Company for running power through the 
township to this place and Schombery. 


New Westminster, B. C.—The Lulu 
Island Railway Company have called for 
tenders for clearing right of way for an 
electric railway from Granville street to 
a point on the north arm of the Fraser 
River. 


Montreal, March 10. J. A. C. 





Paul Evans, of Philadelphia, former 
owner of the Hagerstown electric light 
plant, has purchased the Hanson Farm, 
opposite Harper’s Ferry, in Virginia, for 
terminal facilities for an electric road 
from Leesburg, and has planted poles upon 
it. The power will be secured from the 
river at Weverton. 
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Electricity and the Third Rail. 


To THE Eprror oF ELECTRICAL REVIEW: 


Your article of the 21st, on “Electricity 
on the Main Line,” attracts my attention 
particularly because of some articles of 
mine, published early in 1897 in the Rail- 
road Gazette, on “Suburban Competi- 
tion,” where I urged, as you have essen- 
tially done, that it is facility, more than 
anything else, that gives electric traction 
its advantages. 

You have shown that generation, trans- 
mission and reconversion have been per- 
fected to a degree that now justifies rail- 
road men in seriously taking up the ques- 
tion for use on the main line. It seems 
to me, though, that there is one factor 
in transmission that you overlook, and 
which is the particular. one, to-day, that 
is far from being even practical; and 
that is the “picking up” of the current by 
the moving vehicle from stationary 
conductors. This is a vital feature in 
electric traction; but neither the over- 
head trolley nor the continuous third rail 
are applicable to the main line, and both 
are utterly out of the question in a sta- 
tion-yard. It only requires a. moderate 
experience in railroad service to appre- 
ciate that. 

Let us consider the third rail away 
from the yard. The Manhattan Railway 
would appear to be a particularly suitable 
place to apply the third rail; yet we need 
but make one reasonable supposition to 
condemn it in unbiased minds Suppose 
a car were to run off and be thrown across 
the tracks. That car would inevitably 
burn, for the current could not be turned 
off without much delay and stoppage of 
the entire line, and even if no one were 
hurt in the fire, the resulting panic would 
be extremely serious. I know that this 
one consideration alone condemned the 
application of electricity in the mind of 
the late Colonel F. K. Hain. We have 
seen no better way of “picking up” the 
current since; but I have full confidence 
that a suitable device could be evolved 
by American ingenuity if it had a fair 
chance and a little encouragement. 

Cuas. J. BatEs. 

New York, February 26. 

’ [Our correspondent seems to have for- 
gotten the existence of the fuse and the 
circuit breaker. Each section of the con- 
ductor rail would, of course, be guarded 
by one of these devices, so that a short- 
circuit caused by a car being thrown 


across the tracks would at once cut out 
that portion of the conducting system. 
As to switching and crossings, with a 
train of ordinary length, one contact at 


‘each end would bridge any necessary gap 


in the conductor rail.—Eps. ] 
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INDUSTRIAL NOTES 











John T. McRoy, of New York and Chi- 
cago, has issued his regular calendar blot- 


ter for March, which contains several of 
“Poor Richard’s” sayings applicable to 
vitrified clay conduit. 


The Sterling Electric Company, Lafay- 
ette, Ind., has issued a new catalogue of 
its Bell style telephone apparatus. The 
catalogue is a commendable pamphlet and 
may be obtained upon application, 


The Electric Appliance Company, Chi- 
cago, are calling attention to the fact that 
the “storm season” is upon us, and are 
pointing with pride to the Wurts light- 
ning arrester, which they are selling. 


The New York & Ohio Company, War- 
ren, Ohio, is sending out a calendar for 
March carrying a handsome engraving 
and a neat advertisement of the Packard 
incandescent lamps and transformers. 


“Graphite,” issued by the Joseph Dixon 
Crucible Company, Jersey City, N. J., is 
a monthly organ devoted to the interests 
of Dixon’s graphite products. The is- 
sue for March, which has just come to 
hand, contains matter of interest to those 
using graphite. 


The Chicago Rheostat Company, of 397 
East Thirty-third street, New York city, 
has just brought out Bulletin No. 41, 
which is supplementary to No. 40 and de- 
scriptive of that company’s new types of 
automatic, underload and overload start- 
ers. Had for the asking. 


The Western Electric Company, Chi- 
cago, has furnished to the Metropolitan 
Street Railway Company, of New Yorkcity, 
a 300-kilowatt, 2,500-ampere booster, the 
largest of the kind ever built. The total 
output of the station is 8,000 amperes. 
This current passes through the series 
windings of the booster. A 550-volt di- 
rect-connected motor furnishes the power 
for driving the booster. 


The Lake Shore & Michigan Southern 
Railway Company is prepared to demon- 
strate to delegates and visitors who ex- 
pect to attend the convention of the Na- 
tional Electric Light Association, at Chi- 
cago, May 22 to 24, that it offers the most 
advantageous route between Chicago and 
the East. Mr. A. J. Smith, general pas- 
senger and ticket agent, Cleveland, Ohio, 
will be glad to send to any one desiring it, 
printed matter covering various features 
of this prominent road. 


“Storage Batteries” is the title of an 
interesting and tastefully prepared book- 
let issued by the Helios-Upton Company, 
222 Fullerton avenue, Chicago; 1229 Cal- 
lowhill street, Philadelphia, and Peabody, 
Mass. The booklet describes this com- 
pany’s storage battery for service in auto- 
mobiles, trolley regulation, central sta- 
tions, isolated plants, power plants, elec- 
tric launches, tram lighting, decorative 
lighting and for all small, low-tension 
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service. ‘The booklet may be had on ap- 
plication to the company at any of the 
above addresses. 


Electrical people going to the Paris 
Exposition will naturally want to carry 
with them travelers’ letters of credit. The 
ELrcTricaL REVIEW is informed that the 
National Park Bank, 214 Broadway, New 
York, makes a specialty of this business, 
and has an unusually large number of 
correspondents to whom letters of credit 
may be presented for payment. Mr. 
George 8. Hickok, cashier of the Nation- 
al Park Bank, will be glad to furnish full 
information on request. 


Fresh from the press come “G. I.” bul- 
letins numbers 53, 54 and 80. Number 53 
illustrates and describes the new auto- 
matic switch; number 54 the new flush 
push switch, and number 80 is an instruc- 
tion sheet on the alternating-current en- 
closed arc lamps. We are also in receipt 
of the catalogue on Paragon fans for 1900 
—a tasteful booklet with prices and de- 
scriptions of the various types of fans. 
A postal will bring the lot, if addressed 
to General Incandescent Are Light Com- 
pany, 572 First avenue, New York city. 


The International Land and Exhibition 
Company has been incorporated under the 
laws of the state of New Jersey with a 
capital of $500,000, for the cultivation 
of export trade. An exhibition depart- 
ment will be inaugurated in New York 
city, in the Bowling Green Building, 
on lower Broadway, where a large space 
on the ground floor will be devoted to the 
exhibition of machinery and manufac- 
tures. This will make a permanent free 
exhibition, and it is expected also to con- 
duct sales of machinery shown there by a 
force of salesmen who will be employed 
for the purpose. The export department 
will be divided into European, South and 
Central American and Eastern sub-depart- 
ments for the object of promoting export 
trade to the various quarters of the world. 
A patent department will also be operated 
for the sale of foreign rights of American 
patents, and at the same time a land de- 
partment will undertake the exploitation 
of mineral and lands in foreign markets. 


I. P. Frink, New York city, reports a 
number of installations of Frink’s patent 
store-window reflector, the most important 
being in the Gross & Strauss store, at the 
corner of Bedford and Washington streets, 
Boston; the addition to R. H. White & 
Company, and the store of B. Sum- 
mers & Company, on Winter street, 
Boston. An unusual departure in the 
way of show-window advertising is that 
of the May Company, in Cleveland, 
who have probably the most remark- 
able store front in the world. They 
have utilized the plate-glass front of their 
building, the whole six stories in height, 
and have lighted this enormous expanse 
of window display with Frink’s special 
patent window reflectors, which had been 
previously used in the stores of this syndi- 
cate in St. Louis and Denver. Quite a 
number of Cleveland stores owe their: at- 
tractive windows to this system, among 
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them being Kent, Hoyt & Sefton Com- 
pany; Browning, King & Company; J. G. 
Meckes; Fries & Sehuele, and Nathan 
Skall. I. P. Frink has also just com- 
pleted the installation of his special pat- 
ent window reflectors in the Warren street 
store of Rogers, Peet & Company, in New 
York city, built to replace the one de- 
stroyed by fire about a year ago. These 
reflectors were some time ago installed in 
their Thirty-third street store, and as 
“once used, always used” is the rule with 
these window reflectors, it is only natural 
that they should have been put in the new 
store. I. P. Frink also reports four im- 
portant contracts for the installation of 
his patent reflecting fixtures for electric 
lighting, in Paris, two of them being in 
connection with the Exposition. This is 
another instance of the success of Ameri- 
can-made goods in foreign countries. 
aoa tee 
PERSONAL. 

Mr. Frederic W. Darlington, of Phila- 
delphia, who has designed and built many 
electric fountains in the United States, 
sailed for England on March 14, where he 
has several months’ work to do on foun- 
tains. 


Dr. Louis Duncan, chief engineer of 
the Third Avenue Railroad Company, of 
New York city, and Mr. Gardiner C. 
Sims, superintending engineer in charge 
of the army transport service at New 
York city, have been appointed members 
of the Board of Visitors to the United 
States Naval Academy. Both gentlemen 
are well and favorably known to the elec- 
trical fraternity. 


Messrs. Maguire & Baucus, of 5 War- 
wick Court, High Holborn, London, W. 
C., a well-known American electrical con- 
cern abroad, have just been appointed 
European agents for the Bridgeport Brass 
Company’s line of cables, wire, etc., and 
will make a specialty of its “Phono-Elec- 
trie” wire, which is now being very large- 
ly used here. Mr. Maguire, who has been 
in this country for several weeks, sailed 
for London on March 13. 


General C. H. Barney, of New York 
city, has resigned his position with the 
New York Telephone Company and has 
formed a connection with the Monarch 
Fire Appliance Company, 27 William 
street, New York city, manufacturers of 
the “Kilfyre” fire extinguisher. General 
Barney will devote his attention to the 
introduction of “Kilfyre” in the elec- 
trical field, where it should prove espec- 
ially valuable, as it is a dry powder and 
not a liquid. General Barney has had a 
long experience as a pioneer among the 
electrical fraternity and should prove a 
valuable acquisition to the staff of the 
Monarch Fire Appliance Company. 
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ADVANCE INFORMATION 


Electric Railways. 


CLEVELAND, On10o—The Cleveland 
Electric Railway Company will build an 
addition to its Cedar avenue power house. 











Dover, Det.—Two electric railways are 
being built by the companies fighting for 
the lower Delaware franchises. The Haw- 
kins Company is laying its track from the 
northern outskirts of Dover toward Wood- 
land Beach, under the old Dover and Bay 
Shore charter. The General .Electric 
Company is placing its cross-ties along 
the southern outskirts and towards Cam- 
den. 


New Caste, Det.—The Wilmington 
& New Castle Railway Company, of New 
Castle, Del., has had plans completed for 
an extension to their road of nine miles, 
to run from New Castle to Delaware City 
and to cost $135,000. Estimates for con- 
struction materials, car barns, power 
house, electrical equipment, etc., will be 
taken by the company at once. 


VERSAILLES, InND—The Versailles & 
Osgood Railway Company has filed arti- 
cles of incorporation. The line will be 
operated from the public square in Ver- 
sailles to the depot in Osgood. It will 
also furnish power for electric lights in the 
two cities. The capital stock is $70,000. 


New YorKx Crty—The West Tenth 
Street Connecting Railway Company, cap- 
italized at $10,000, has been incorporated 
by the Metropolitan Street Railway Com- 
pany and will operate on West Tenth 
street, with termini at Sixth avenue and 
at Greenwich avenue. 


Electric Light and Power. 


Cotorapo Springs, Coro.—The Colo- 
rado Springs Power Company has been 
incorporated with a capital stock of $500,- 
000, and will do a general electrical busi- 
ness, with these directors: W. P. Bon- 
bright, William A. Otis and L. E. Curtis. 


Jersey City, N. J.—The National 
Power and Manufacturing Company has 
been organized with a capital of $2,000,- 
000, and its purpose is “to furnish light, 
heat and power.” The organizers are: 
Armitage Mathews (of the New York 
city Board of Aldermen) and Henry M. 
Haviland, of New York, and James C. 
Young, of Jersey City. 


CHARLESTON, Int.—Charleston Thom- 
son-Houston Electric Company, name 
changed to Charleston Light, Heat and 
Power Company, capital stock increased 
from $40,000 to $80,000 and object 
changed to operate plants for light, heat 
and power purposes. 


LEADVILLE, Coto.—The Leadville Elec- 
tric Light Company is making plans to 
increase its plant, the proposition now be- 
ing to furnish steam heat for the business 
houses and residences of this place. It 
is understood that from $75,000 to $100,- 
000 will be expended in making improve- 
ments during the coming year. 


ELECTRICAL REVIEW 


Kansas City, Mo.—The Holton Elec- 
tric Company is making extensive im- 
provements which will cost no less than 
$25,000. An entire new power plant has 
been built, consisting of two new Westing- 
house dynamos of 1,200 lights capacity 
each; two engines of 125 horse-power 
each ; two new 80-horse-power boilers, to- 
gether with four 200-light Westinghouse 
transformers and 75 Westinghouse met- 
ers. These extensions are not yet com- 
pleted and there is yet considerable mate- 
rial to buy. Any additional information 
can be had by addressing Mr. W. E. Gant, 
manager, at Holton, Kas. Mr. C. A. Ross 
is president and treasurer of the company, 
and Mr. B. E. Ninde, Oskaloosa, Iowa, 
secretary. 


Telephone. 


ALBANY, N. Y.—A certificate of in- 
crease of the capital stock of the Hudson 
River Telephone Company from $2,000,- 
000 to $3,000,000 has been filed with the 
Secretary of State. The debts and lia- 
bilities of the company, it is_ stated, 
amount to $100,000. 


CHEYENNE, Wyo.—Papers have been 
filed in the office of the Secretary of State 
increasing the capital stock of the Rocky 
Mountain Bell Telephone Company, from 
$1,000,000 to $2,500,000. 


Newark, N. J.—Articles of incorpora- 
{ion have been recorded by the North Jer- 
sey Telephone and Telegraph Company. 
The capital stock is fixed at $15,000, of 
which $5,000 has been paid in. The con- 
cern proposes to construct telegraph and 
telephone lines across the state of New 
Jersey, from the Hudson River at. Jersey 
City to the Delaware River at Camden. 
It is proposed to traverse the counties of 
Hudson, Essex, Union, Middlesex, Mon- 
mouth, Mercer, Ocean, Burlington and 
Camden. The incorporators are. Union 
N. Bethell, Walter Brown, John H. Cahill, 
Joseph Kavanagh and Howard W. Thur- 
ber. 


Dover, Det.—A charter has _ been 
granted to The Gould Telephone Com- 
pany, a Philadelphia concern, with a cap- 
ital stock of $100,000, to make and use 
telephone, telegraph and electric light 
products. 


Lansina, Micu.—The Michigan Tel- 
ephone Company has increased its capital 
stock from $2,500,000 to $10,000,000. 


Miscellaneous. 


Cuicaco, Itt.—The Eagle Wire Man- 
ufacturing Company has been incorpora- 
ted to manufacture electrical appliances 
and supplies. Capital, $2,500; incorpo- 
rators: F. G. Jones, Emma I. Ilg, J. W. 
Dunson, all of Chicago. 


MILWAUKEE, Wis.—The American 
Wireless Telegraph Company has been in- 
corporated with a capital of $1,000,000, 
to make, sell and operate the instruments 
for wireless telegraphy invented by War- 
ren S. Johnson and Charles Fortier, who, 
with Henry Herman, are the incorpo- 
rators. 
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Wall Street and the Electrical Stock 
larket. 


It was expected that with the culmina- 
tion of the affairs of the Third Avenue 
Railroad Company, and for other reasons, 
speculation in Wall street would take on 
a new lease of life during this week. This 
expectation, however, was not realized. 
The market during the week showed no 
material increase in animation, nor did 
the dealings acquire a more definite tone. 
Experienced operators in Wall street look 
forward to serious uncertainties in the 
situation, which may be summed up as the 
effect of the new currency bill, its bearing 
upon the market, the year’s agricultural 
outlook, the presidential campaign toward 
the end of, the year.and the progress of the 
South African war. It is believed, how- 
ever, at the present time that the effect of 
these determining factors seems likely to 
increase the stability of the market and 
enhance values. 

On the New York Stock Exchange, 
General Electric closed the week at 12414 
bid and 126 asked, indicating no change 
for the week. Metropolitan Street Rail- 
way, of New York, closed at 16414 bid 
and 16434 asked, a loss of 334 points for 
the week. Third Avenue Railroad, of 
New York, closed at 565¢ bid and 56144 
asked, a gain of 114 points for the week. 
Brooklyn Rapid Transit closed at 6714 
bid and 6714 asked, a loss of 14 point for 
the week. Manhattan Railway, of New 
York, closed at 93% bid and 9414 asked, 
a loss of 1g point for the week. 

On the Boston exchange American 
Bell Telephone closed at 312 bid and 313 
asked, a loss of 6 points for the week. 
Erie Telephone closed at 104 bid and 105 
asked, a loss of 6 points for the week. 

On the Philadelphia exchange Elec- 
tric Storage Battery was not quoted. 
Union Traction closed at 363 bid and 
365% asked, indicating no change for the 
week. Electric Company of America 
closed at 115g bid and 1184 asked, a loss 
of 34 point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 34 bid 
and 36 asked, a loss of four points for the 
week. Electric Boat closed at 15 bid and 
151% asked, a loss of % point for the 
week. 

Wall street, March 10. 

Re 

The Big Consolidated Street Railway 
Company, of Cleveland, Ohio, will have 
Ira A. McCormack on April 1 as general 
manager. He is now vice-president of 
the Syracuse Rapid Transit Company, 
and was formerly with the Brooklyn 
Rapid Transit Company. 
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ELECTRICAL 
PATENTS 











Specially reported for this journal by E. 8. 
penn solicitor of Meow: pk @ Trust 
Building, Washington, D. C. Copies Fat cee any 
patent may be secured for 10 cents Peach. J 








ISSUED FEBRUARY 27, 1900. 
(Concluded.) 

644,510 System of electrical reduc- 
tion ; E. F. Frost, Washington, D. C.— 
The process of treating chemicals or 
non- -conducting ores which consists in 
forming an electric arc between an 
electrode and an aqueous electrolyte, 
and mechanically passing said chem- 
icals or ores into said arc. 

644,538 Voltaic cell;* A. Pfannen- 
berg, Berlin, Germany. 

644,547 Telephone transmitter; E. 
B. Fahnestock, Washington, D. C. 

644,551 Electric signaling apparatus; 
G. Harris, Detroit, Mich. 

644,552 Electric meter; Geo. Hook- 
ham, Birmingham, England. 

644,553 Apparatus for converting 
alternating into continuous currents ; 
M. Hutin, Paris, France. 

644,554 Electric recuperator ; 
Hutin, Paris, France. 

644,555 Process of reducing appar- 
ent inductance of electrical circuit ; 
M. Hutin, Paris, France. 

644,561 Microphone; E. B. Fahnes- 
stock, Washington, D. C. 


M. 





ISSUED MARCH 6, 1900. 


644,562 Electric arc lamp; T. E. 
Adams, Cleveland, Ohio—Consists of 
a carbon-guide, an air-pot disposed in 
line with the axis thereof, a clutch, 
regulating means, and connections in- 
termediate of the clutch, regulating 
means and the plunger of the air- -pot. 





644,563 Electric arc lamp; T. E. 
Adams, Cleveland, Ohio. 

644,565 Transformer; E. Arnold, 
Carlsruhe, Germany—A transformer of 
rotating currents having three iron 
cores connected by a yoke in three 
sections, the ends of the sections of 
the yoke being magnetically con- 
nected to each core, and two cores 
being connected by each section. 

644,591 Electric drill; W. P. Free- 
man, New York, N. Y. 

644,594 Telephone system; J. W. 
Gore, Chapel Hill, N. C 

644,639 Electric railway signal ; J. 
Shoecraft, Topeka, Kan 

644,646 Insulator for use on elec- 
tric railways ; J. Thomas, Catasauqua, 


Pa. 

644, 647 Selective signal for tele- 
phone circuits; G. K. Thompson, Mal- 
den, Mass. 

644,652 Telephone transmitter; J. 
M. Wilderman, St. Charles, Mo. 

644.653 Coin-actuated mechanism 
fortelephones; A. F. Wines, Chicago — 
A suspended lever, a fulcrum or pivot 
on which the lever loosely hangs in 
normal position and away from which 
it is capable of being moved, a coin- 
channel arranged to have the insertion 
of a coin change the fulcrum-point of 
the lever and means for operating the 
lever. 

644,658 Cigar-lighter ; C. B. Abbott, 
Cleveland, Ohio—An electric circuit, 
two terminals in said circuit relatively 
retractible, a removable torch, an ex- 
tinguisher, said terminals adapted to 
ignite said torch, means for operating 
said extinguisher to extinguish the 
torch and controlled by the latter. 

644,666 Controller for electric mo- 
tors; M. W. Day, Schenectady, N. Y. 
—A motor-regulating system. a dy- 
namo-electric machine, one or more 
motors at a distant point supplied with 
current from the dynamo, switches 
located near the dynamo for varying 
the circuit relation between it and the 
motors, and means adjacent to the 
motors for operating the switches. 

(Continued.) 
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IT’S NOT AS WIDE AS 


A CAMBRIG NEEDLE 


yet such a little ribbon of light- 
ning can impair your entire 
service, unless you are 


properly protected. 


GARTON LIGHTNING ARRESTERS 


are prominent among the 
leaders. They have the 
smallest air-gap, and do 
not ground your circuit. 

Every little storm does 
not ‘‘Knock them out,” 


and their cost is but little com- 
pared with the cost of repairs and 
inconvenience. 


GARTON-DANIELS COMPANY, 


Keokuk, lowa, - 


U. Ss. A. 





| 50K. 19 and K. SS 











Electrical House Goods Specialties 


ANNUNCIATORS, BATTERIES, CUTOUTS, PUSHES, ETC. 


The Electric Gas Lighting Co. 


195 Devonshire St., Boston, Mass. 














Prism.... 
Globes »° 
Shades.. 


GUARANTEED TO GIVE 
‘6 MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,”’ for directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N.Y. 
Send for Catalogue and Pamphlets. 

















ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


ds are ‘ul and gain- 
nt better positions and p= & a 
ing at_ home by our mail — e 
teach Electri eering, Mechan- 
ical Engineering, Mechanical Draw- 
ing, Machine Design, Electro-Thera- 
— Short Popular Electrical 
Jourse, etc., by == a =e 
time on y- Insti! endo by 
Th opp Edison po others. Cata- 


logue free. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. M, 120 Liberty Street, New York. 


Arc Lamps for Sale. 


We have taken the following lamps in a 
trade, and wish to turn them into “quick 
money,” therefore offer any part of the lot of 


about 
de 12 type = -H. Are Double at 5 = each 


“* Single “ 688 = 
All are in good condition and ready for 
immediate operation. 
Would be pleased to receive your orders. 


American Electric Supply & Const’n Co. 


27 Thames Street, New York. 














The Best Education 
is that which 
mee Your 


We me. helped hun- 
dreds of ambitious 
men to better positions 

and better salaries. 
Let Us Hetp You. 

Improve your spare 
time by taking a thor- 
ough course in 


Steam, Electrical 
or Mechanical En- 
gineering, BY MAIL. 
You can fit yourself for 
a better position without 
giving up your old one. 
Low tuition, payable in 
toe monthly payments 


desi 

Write for Handbook “B,” giving 
ay and full particulars. 

American School of Corre- 

hartered b 

Boaton, 






spondence cc the Commonwealth of 
jassachusetts). A. 








Wanted. 


Position by a party sixteen years experience in 
electrical manufacturing and trade. Would invest 
capital in the business. Address, 


**«CAPABLE,”’ 
Care ELectricaL Review, New York. 





SEND FOR OUR 
NEW 


BOOK 
CATALOGUE 


ELECTRICAL REVIEW 
PUB. CO., 
41 Park Row, New York. 


CLOCK CONTACTS 


and circuit closers fitted to our 
famous 60-day clock are perfection 
for alarms, synchronizers, time 
switches, program devices and 
electric clocks. 

Seni for catalogue No 170. 


THe PRENTISS CLOCK 


IMPROVEMENT CO., 
Dept. 17, 49 DEY STREET, N. Y. 








PATENTS. 

Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, ElectricafAccumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N.Y. 
Solicitor and Expert. 


“MEN ARE 
FOUR.” 


“He who knows not, and knows not he knows not— 
he isa fool; shunhim. He who knows not, and knows 
he knows not—he is simple; teach him. He who 
knows, and knows not he knows—he is asleep ; wake 
him. He who knows, and knows he knows—he is 
wise ; fullow him.” ~Arab Proverb. 


We know, and we know we know 
how to build Feed-Water Heaters 


Our improved Berryman is a “‘ Little Giant,” vast- 
ly superior to any other Feed-Water Heater both as 
to results and durability ; 18 years as sellers and man- 
ufacturers is the price we paid for our experience. 

Try us and you will know, not what you now not 
know, but what you will then know. 


BENJ. F. KELLEY & SON, 


91 Liberty St., New York. 
We have the largest stock of second-hand Feed- 
Water Heaters in America, taken in exchange for 
our improved Berryman. 








TINU 





IN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNESS 
FOR ALL PURPOSES. 


BAKER & CO., 


408-410-412-414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street. 
Scrap and Native Platinum Purchased. 









4 F. A. 


-CET.OUR NEW CATALOGUE. 
HOUDLETTE & SON, 
138 Milk Street. 





WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


BAY CrITry, MICH. 


CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 
‘THE MICHIGAN PIPE CO., 


208 N. Madison st., 


DO NOT GATHER MOISTURE. 
DO NOT SCRATOH CABLES. 





hanges his 
mount.—National Cycle Mfg. 


A National Rider never c 
Co., Bay City, Mich 








FOR SALE. 


An electric light plant for sele, 
with a franchise for 20 years 
in a good town of 3,000 popula- 
tion. For particulars, address : 


LEWIS MEAD, Mayor, 


Council Grove, Kansas. 


FOR SALE. 


Electric Light Plant and Grist Mill, both 
run by water and steam. Electric plan’ for 
lighting three villages. One Summer hotel 
paying $1,200 per year for lights. 
‘ Reason for selling is to dissolve partner- 
ship. 


COLVIN & HOUCHTON, 


Manchester Centre, Vt. 


Wanted 


for a large electrical engineering works in 
England, a designer for large continuous- 
current railway generators and rotaries, 
Must have been engaged on this work recently 
and be fully acquainted with latest practice. 

A good opening for a capable engineer 
or designer who has previously acted in a 
junior position. 


ADDRESS ‘8S. D.,”’ 


at the office of Exectricat ;Review, New 
York, detailing recent experience and actual 
work done. 








ELECTRICAL REVIEW 


Painted Oak 
Pins ¢ Brackets. 


KANSAS CITY & SOUTHERN LUMBER COMPANY, 
SPRINGFIELD, MO. 


PROMPT 
SHIPMENTS. 
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CAR-LOT ORDERS 
SOLICITED. 





OLES 


CROSS-ARMS 


BRACKETS, PINS 


PROMPT SHIPMENT DIRECT FROM MILLS 


TIES 


SAVE BROKERAGES AND SEND US YOUR 
INQUIRIES 


ECCLESTON LUMBER C0. 


29 BROADWAY, NEW YORK 








WY, 


- sepeangeangeap 4 


are men of education. 


mail in ELECTRICAL ENOINEEEE 
tric py ee. 


Machine D Best ext-Books Free. 


with which are incorporated 
stitute for Home Study of Me ae 


HAMMAN 
SUCCESSFUL BUECTRICIANS 


Success in the electrical profession is impossible without tech- 
nical knowledge. — Tg neg a thorough electrical education at home during your 
spare time at a cost ow t wee will not notice the outlay. Complete courses by 

G, Electrical Station Engineering, Electric Railways, Blec- 
Telegraphy, "Blectro- -Plating, Mechanical Drawin, 
he best, most thorough and practical courses of 
any en eR school in the world. Seven years of experience in teaching by 
correspondence. Write for illustrated circular B, sample pages of text-books, drawing 
plate and booklet of letters from students all over the world. 


THE UNITED CORRESPONDENCE SCHOOLS, *°* SO new Vouk. |) S°™ 


he Correspondence’ School of Ticknoloey and the In- 


INN 


g and Dynamo-Electric 


RRR 


ZS OOOMMMAMANAANNANANANAN NANT 





WANTED 


First-class Armature Winders 
for handwork and machine- 
formed coils to send for our 
application blank and register 
with us. Inexperienced persons 
need not apply. 


BULLOCK ELECTRIC; 
MANUFACTURING CO. 


Cincinnati, - - - Ohio 


WANTED. 


Large electrical company want 
traveling salesman for New England. 
Address, 


STANDARD, 
Care 


ELECTRICAL REVIEW, 
41 Park Row, New York. 


WANTED 


A fifty (50) horse-power second-hand 
engine in good repair, a Westinghouse 
compound preferred. Advise at once 
your best cash price. 
The Rogers & Hubbard Co., 
Middletown, Conn. 














THEATRE DIMMERS. 


WARD LEONARD ELECTRIC CO., 
Bronxville, N.Y.,U.S.A. 








SEND FOR OUR NEW 


BOOK CATALOGUE. 


ELECTRICAL REVIEW 


PUBLISHING CO., 
41 Park Row, - NEW YORK. 











e reas Op 


\ RING aN 
'e@ >) RING NGS. 


oF ever” 


“es, 
BARtes(y 


oe BY 
L.Conn US, 


Re ae 
vias 


EY |p 3 


FLAT OR ROUND WIRE,STEELOR BRASS. 
COLD ROLLED STEEL. 
meTOCK. 003 10.088 W 4 Tmcknene. 


SPRINGS ENAMELED OR 
SEND SAMPLES AND WRITE ro QUOTATIONS. 





KEPT 








HAIR SPRINGS 


For Electric Indicating and Recording 
Gauges, Steam Gauges, etc 


fo) c 


=) MANROSS | ° 
——— ESTABLISHED 1877. 
LARGEST MFR OF HAIRSPRINGSIN LS: 





Non-Magnetic Hair Springs of Phosphor- 
Bronze and other non-magnetic metals. 


Hair Springs of any description manufac- 
tured to order. 


F. N. MANROSS, Forestville, Gonn. 








$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 







scribed in a circular just issued. 


L. E. KNOTT APPARATUS CO., 


16 Ashburton Place, . BOSTON, MASS. 





LIST OF PRACTICAL 
10 CENT BOOKS. 


No. How to make a Dynamo. 

No. How to make a Telephone. 

No. How to make an Electric Motor. 
No. How to make a Storage Battery. 


How to make a Wimshurst Electric 
Machine. 
How to make a Magneto Machine. 


Zz 
e 2 
a2 3. eee 


No. ~, my make a Medical Induction 
oi 

No. How to make a Pocket Accumulator, 

No. How to make a Plunge Battery... 

No. 10. How to make a Voltmeter. 

No. 11. How to make a Galvanometer. 

No. 12. How to make a Hand Dynamo. 


These books are illustrated and the price 
is only 10 cents each, postpaid. 
BUBIER PUBLISHING CO., 
Box 7093 LYNN, MASS. 





Central Manufacturing Co. 
as 


Chattanooga, 
Tenn. 
Manufacturers 
and Dealers in 

Yellow Pine, 


Cross Arms, 


akc ~<a, Locust Pins, 


Oak Pins, Electrical Mouldings. Oak Brackets. 
Large stocks on . Del ivewed prices qu: ted, 
F. O. B. cars, your city, in any quantity. 


= WRITE Us. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn,, 








Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 

~ Work.—Catalogues and Prices fur- 


nished on application. 





INDIA AND IN ANY 
—— ° SHAPE OR 
PATTERN. 


EUGENE MUNSELL & CO., 
218 Water Street, New York. 
17 Lake Street, Chicago. 
WRITE FOR SAMPLES AND PRICES. 





McINTIRE’S PATENT 


Connectors and Terminals, 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes) FUSED WIRE, FUSED 
LINKS and STRIPS. 

THE C.McINTIRE CO. 


13 & 16 FRANKLIN STREET, NEWARK, N. J. 





J. G. White & ‘Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS 
29 Broadway, New York, N.Y. 
EQUITABLE BLDQ., SALTIMORE. 








SHEAFF & JAASTAD, 
MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 


PATENTS 


EDWARD S $.D DUVALL, 


, Solicitor of Patents, 

















TRADE-MARKS 
COPYRIGHTS 





Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he re- 
tired from practice to assume the 
office of C of Patent: 





Prompt attention given to all matters before 
the Patent Office, and ‘~~ for pat- 
ents prepared here at 9 ington from 
sketches, photos, or models, in a manner to 
give highest satisfaction and with less exe 
pense than you will incur elsewhere. Write 
and convince yourself of this fact. As an 
attorney at Washington is indispensable you 
can save the expense of one two by com- 
municating directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D.C. 








